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WORKE 


EDMUND GUNTER: 
Containing the Deſcription and Tſe of the 


Sector, Croſs-ſtaff, Bow, 
And other Inſtruments. | EE 
With 2 Canon of Artificial Sines and. Tangents to a 5 ö 


Radius of 2 N and the Logarithms 
te to 10000: 


The Ulgs ** are illuſtrated in the 8 of 


| — hs Ie e NY 


And ſon tions in Nav added by Mr. Teacher 
_— 3 g — oy wo cache of 


0 _ 
— _ " — 


To which is added, 


The Deſcription and Uſe of another Sector and 
[ both of them invented by Mr. Sam. Fofter, Late Profeſſor 22 | 
* in Greſpam Colledge, London, furniſhed with more Lines, and = 
| from thoſe of FAO both in form and manner of Working. 
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The Sixth Editon. 


Diligently Corrected, and divers neceſſary Things and Matters ( pertinent 
thereunto) added, throughout the whole Work, not before Printed. 


— te id — 
4 * 


4 By Villiam Leybourn, Philomath. = 
LONDON: 7 
Printed for Frarcis rn, oo at the Marigold in St. es: 


Tr 
N > EE Ts 
* — 
y 7 4p» a — — 


EOS I 
"5 


| 10 THE „ | 
RIGHT HONOURABLE, 


J 0-4 
Earl of Bridgwater , Viſcount. Brackley , 
Baron Elleſmore : One of the Lords of 
His Majeſties moſt Honourable Privy 


Council, and Lord Lieutenant of the 
County of Buckingham. 


My Lo K D, q 
Heſe Works of the Learned Gunter, do 1 
naturally and of right, addreſs them- = 
ſelves to your Honours Patronage: ha- "2 
ving been originally Inſignalixed with ; 
8 the Titles of your Renowned Anceſtors, 
under whom (near Fifty years ſince) 
they received their firſt Life: So that they ſeem to be in- 
tailed on your Iluſtrious Family: Eſpecially, conſidering 
the whole World owns your Lordſhip, no leſs Heir to your 
Anceſtors reſplendent Demeans, than of their love to Noble 
Arts, amongſt which thoſe of the Mathematicks, is none 
of the meaneſt you are Maſter of. 


World taking example by ſo good a Com- 


* 2 8 IC 
A Lord, The 


© 


© * mendum bas encouraged this Work to this Sixth Edition. 


; J | 


it 


- Out. having t with the ill uſage in former Impreſs- 

: "ons o have contracted ſeveral 5 8 

| which did ſomewhat dis gure its beauty, I thought it 

© requiſite to beſtow ſome pains in their removal; as alſo to 

— fon it with the attendance of ſome compleat Tracts of 
Samuel Foſter our Learned Author's Succeſſor in his 

©  Aftronomical Profeſſion in Greſham Colledge : What 

' other Additions I have made to the Work, in ſeveral places, 

ich. are not only, pertinent, but neceſſary, the Reader 

acquainted with in the Preface. My Lord, This Work 

mg arrived to this tate of Perfection, pleads for a bolder 

acceſs to your Honours hands; and makes it bumbly con- 
fident to find your Honour no leſs favourable to it, now 

Donn up, than your Predeceſſors have been to its infancy. 

My Lord, I have derived, likewiſe hence ſome ſhare of that 

umble. confidence, that your Honour will pardon this pre- 


aber, of my ſubſcribing my ſelf 
= My Lord, 
1 75 . Your Lordſhips moſt obliged 
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- 


d 4 
£ - is 
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and obſcquious Servant, 


. William Leybourn. 
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1Evaces; und of We Circumirrene 
This Geomerrical Inſtrume 
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1 N particu 

| equal parts, aud aumbred b 1. 2, 3, 4, 5 65 77 8,9, 10. 
The ſecond, che Lines of Superficies, divided into 100 | 

and mumbled: by I, 25 35 42. 5, 6, 7, 8, 9, 10. . | "an 
3. The third,” the Lines of Solids, drvided into 1000 nepal mh 2 

| and numbred by 2, f, f, 25 3, 4, 51 6,7, 8, 9. 0. hs jth 

4. The fourth, che Lines of Sines and Chords, divided into yo deg. 3 

. and · anumbred wich 10, 20, 30 unto "oh | 2 IE | 


CY 


« 

r 1 
EY AD 
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The Deſcription of the Lines. 
of Eiern of Swper ficiery: of Solid. aud of Finn, are 
| "2 ge Sep PI&e toiche end of the 

Thi <5, chat every Line may have his fellow. 
Al of chem are of one Length, that they may anſwer one to the other: 
And every one hath his Parallels, that the eye may che better diſtin- 
guiſh che Diviſions. But of the Parallels thoſe only which are inward- 
moſt contein the true Diviſions. 

There are three 8 Lines, which becauſe they are infinite are 
placed on t e of the Sector. 

5. e Ln of Tangente, numbred wich 10, 20, 30, 40, 50, 
60, ſignify ing ſo many degrees from the beginning of the Line, of which 
45 arc equal to che whole Line of Sines, the reſt follow as the length 

ol che Sector will bear. | | 
6. The ſecond, a Line of Secants, divided by Pricks into 60 degrees, 
is the ſame with that of che Line of Tangents to which it is joyned, 

7. The third is the Meridian Line, or Line of Rumbs, divided un- 

— into deerees, of which, che firſt 70 are almoſt equal to the 

e Line of Sines, che teſt *follow unto 85, according to the 

Length of the Sector. 5 | 
2 particular Lines inſerted among mol becauſe - there was 
voi . FQTDO:H 2 a % 

The firſt are the Lines of Quadrature placed berween the Lines of 


8. 
Sines, and noted with 10, 9, 8, 7, $,6, 5,90, Q. | 

. The ſecond, the Lins of Segments, placed between the Lines of 
bo and Superficies, divided into 50 parts, and numbred with 5, 6, 
Ty 3.9, 10. F734 ; X 
$95 he third, the Lines of inſcribed bodies in the ſame Sphere, 


0. T. c 5 p | 
17. The fourth, the Lines of Equated Bodies, placed between the 
Lines of Lines and Solids, and not D. J. c. S. d. 7. 


12. The fifth, are the Lines of Metals, inſerted with the Lines of 
d Bodies, (there being room ſufficient) and noted with the Cha- 
e GO ö 2-2 & V. 04/2 
X remain the Edges of the Sector, and on the one 1 have ſer a 
* Ling of Inches, which are the twelfth parts of a Foot Engliſh : on the 
=p other a leſſer Line of Tangents to which the Gnomon is Radius | 


2, Of 


A. 


The muking of the Senor. 
2, Of the makgng of the SECTOR, 


Be a Ruler be firſt made either of Braſs or of Wood like unto the 
Figure before the Book annexed, Which may open and ſhut 
upon his Center: the Head of it may be about che twelfth part of the 
whole Length, that ic may bear the moveable Foot, and yer the molt part 
of the Diyiſions may fall without ir. Then let a moveable Gnomon be 
ſet at the end of the moveable Foot, and there turn upon an Axis, ſo as 
it may ſometimes ſtand at a right Angle with the Feet; and ſometimes 
be incloſed within the Ftet. But this is well known to the Work-man. 
For drawing of the Lines. Upon the Center of the Sector, and N- 
mid iameter ſome what ſhorter than one of the Feet, draw an occult Ark 
of a Circle, croſſing the Cloſure of che inward Edge of the Sector, about 
che Letter T. | * 
In this Ark, at one degree on either Side from the Edge, draw right 
Lines from the Center, fitting them with Parallels, and divide them inte 
an hundred equal parts, with Subdiviſions into 2, 5, or 1o, as the Line 
will bear, but let the Numbers ſet to them, be only 1, 2, 3, 4, Cc. unto 
10, as in the — Theſe Lines ſo divided, Tal che Lines or 
Scales of Lines; and they are the ground of all the reſt. 17285 

In this Ark, at 5 degrees on either Side, from the Edge near 7, draw 
other right Lines from the Center, and fit them with Parallels: cheſe 
ſhall ſerve for the Lines of Solids, 1 

Then on the other Side of the Se tor, in like manner, upon the Cen- 
ter, and equal Semidiamerer, draw another like Ark of a Circle: and x 
here again at one degree near on either Side from the Edge, near the 
letter Q. draw right Lines from the Center, and fic them with Paral- 
lets: Theſe hall ſerve for the Lines of Sines. 

At 5 degrees, on either Side from the Edge near Q,, draw other right 
Lines from the Center, and fir them with Parallels: theſe (hall ferve 
for the Lines of -Superficies. | | 

Theſe four principal Lines being drawn, and fitted with Parallels, we 
may draw other Lines in the middle between the Edges and the Lines of 
Lines, which ſhall ferve for the Lines of Inſcribed Bodies, and others 
between the Edges and the Sines for che Lines of Quadrature. And {6 
che reſt as ia the Example, : 5 


B 2 3. T 


. = + WW 
3. To-diwide he Lines of Super ficies. 
Proporting of cher og 
n 


RNC 


ee e Line'of Lines 
anhandrcd. parts, ſo- ſhall the Diviſions in A E be the Centers from 

rhence you {hall deſcribe the Semicircles C 10. C 20, C 30, &. divi- 
ine che Line A B into an hundred unequal parts: and this Line A B 


* beck [4nc of Superficies, and muſt be transferred into 


eSeQor. Bat let che numbers ſet to them be only 1. 1, 2. 3. unto 10. 
as in the Mpic. | | | 
8. theſe Lines of Superficies may otherwiſe be transferred into the 
Sor, out 3 of Lines, by 2 Table pf Square Roots; For the 
Root taken out of the Line of Lines, ſhall gie che Square in the Lines 


s and make it 25000000, then ſind the Square Root of 
- this ber, which will be 5000. 

Take cherefore 3000 out of the Line of Lines (ſuppoſing the whole 

; W 10000) and it will give the trae Diſtance between the Center, 

ad the points of 25, in the Lines of Superficies. 5 55 

So, for the Diviſion of 30. put to 30 ſix Ciphers, and make it 30000000, 


whoſe Square Root is 3477. This (taken out ot che Line of Lines) ſhall 
A giver 1 place for the Points of zo, in the Lines of Superficies. And the 
= likereafon holdeth for all the reſt, according to this following Table. 


3 5 | "IF any pleaſe to make ule of a Diagonal Scale, equal to the Line of 
eee 
* Table of Roots te ſive Places: So, his work will be more exact. 


4 Table of Square Roots for the Divifien of the Lines of Superficies. 


992 * 


4 


—* © 
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* 
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A Table of S 


eee 
| $9 | Root, Sq" Root 
O 153873 
e —_—— COT 
707 3937 
1|1000[16|4008][31 
1225] # a 
2141441714133; 32555 
285 
3 e 33 
1871] 4301 
£001 1914359134 
. 2.8 6 
$2236 2014472135 
2345 4528, 15 
6|2449|21]4582j36 
25500 4637 
712646022 3 37 
42739 2 61 5 
18 2828 23 4796 38 6164 68 8246 
2915 4548) 6205 276 
9300024489913 94624554 69183058 
3082 49% 6283]. , [8337] 
1013 16212515000[49|63 2545 5174k617018367; 
3240 5050 16364] fo 8396 
1113317|26|5099/41[6403|5617483j71 [8426 
3391] . 6148 16442] [7527] 48556 
12346427 71962848157 7209485 
35360, 24% 61 tos 85 15 
131 3606{28[5291[431655715* [7616[73 10 
36741 5338 [9595 18573] :' 19497 . 
14/3 742|291538514416633159! 7448602|89log341 ' : 
3808 5431 6671 863 1 ns 
 15{3873130[547714516708|60 75|8650lgolg487! 


20 Tedivide the Lines of Solids. 


SW} = þ 

> held in the Proportion'«f choir ie Sides! 
Ai you (hall Gd two mean Proportionals between che 
Houſandth t of the like Side: all of them cut- 
wo right Ling former of choſe Lines ſo cut, ſhall 


| A, and Semidiameter equal to the Line 
| C Cldrand ade je ines 5 equal CEBD, 

Diameters CB ED. Then divide $emidiamerer 
al parts, and between the whole Line A D and 
A O ſeek one two mean Proportional Lines 
ACand A (being ewo Tenths of 
A L and AK, and fo for- 
AB, be divided-into 16 unequal 


xt of che Line A C into 10 more, 
, and RE OE ſeek our two 
per $0, ſhall che Lise A be divided no-. 


Thirdly, 


e an 


=. E het lame. 


- * 


„ 


Thirdly, if che Length will bear it, ſubdivide the Line A'C once again 
each part in ten more, and between the whole Line A D, and each Sup 
diviſion, ſeek two mean Proportionals as befere. So thall che Line A B 
be now divided into 1000 parts. Zut the Ruler being it hall 
ſaffice, if choſe ro which are neareſt: the Center be expreſſed, che reſt be 
underſtood to be fo divided, though actually they be divided into no. 
more than I and this Line A B fo divided thall be the Line 


of Solids, and' nfſt be transferred into the Sector: Bur let the Num- 
bers® fer co them be only 1. 1. 1. 2. 3. e. unco 10, as: in the 
Example. | 

t [ | On 


* 


— 
nes of. 
* * 


Li 


1 4 4 vi 2 0 


. 4 
12 3 x 

* 
- - * 


. 
: 7 1 


5000 == 


| 3957 


— _ 
68 4081 
4121 


5 | 7146 
6036 370 Big 


6089 |. 375 +7241] 


6126 380 7243 | 
6171385 7274 
6214 | 399 7306 


98 6257 | 395 17337 || 
100 7368 


16 2519 46 105 | 4717 
17 | 2571 45 608 | 110 | 4791 
18 | 2620 1154862 

19 | 2668 pn | 120 | 4931- 
20 [2714 | 50 225 | yooo | 


| | 9321 5 po 
29 89 665 8728 815 9340 965 — 
$075 670 8759 820 <2: «he 9915 | 
fs | 8067 | oy. 41999901}. v7 _—_ 
ST ;, 8793 830 9397 | 9 
| EE lon 8875 835 | 9416 | g85 et 
555 e 8836 840 | 9435 | 990 | 9 * 
>} dnt) nt © tet fa Fail : 
— — 5 N 8 O0 $55 9491 
555 — 718 J 8387 860 | 9509 
560 —4 15 8942 865 | 9529 
765 — — 8962 |. 870 | 9546 
271274221 ne 220 


8315 


Tie Deſcription of the Lines. 1 1 
5. Todivide the Lines of Sines and T angents on the Side of the Seſter. 


pon che Center A, and Semidiameter equal to the Line of Lines, 
deſcribe a Semicixcle A BCD, with A B. perpendicular to che 
Diameter CD. Then divide che Quadrane CB, B D, cach-of chem 
into go, and ſubdivide each degree into two parts: For ſo if ſtreight 
Lines be drawn parallel to the Diameter C D, chrough cheſe go, and 
their Subdiviſions, they ſhall divide che Perpendicular AY ly 
into 90. 


. 
2 


And this A B (ſo divided) ſhall be che Line of Sines, and muſt he 
wransferred into the Sector. The Number ſer to them are to be 10, 20, 
30, &c.: unto 90, as in the Example, _ 
I now in the point D, untò the Diameter C D, we hall raiſe a Ner- 
2 D E, and to it draw ſtreight Lines from the Center A, through 
each Degree of the Quadrant D B, — — be Secants, 
and this Perpendicular ſo divided by them ſhall be the Line of Tangents, 
and 8 * 22 fer 
to them, are ſo be 10, 20, 30, e, as in 3 
11 vous D, anocher ſtreighc Line GB draws. to 
ws it will be divided by * Center in li ni 
E 


oo 


a 5 2 — ; : 9 . 
„ A . 
» 0 w 4 1 0 2 5 
12 | The Deſc iption of Lines. 


D E isdivided, and it may ſerve for a leſſer Line of Tangents, to be 
If che Compaſſes ſhall be extended from C to each degree of the 
Quadrant CB, and choſe Extents transferred into one Line (C A) this 

ILue C A ſo divided into 60 (er fat. ier into 90 gr.) ſhall be a Line of 

Chords, and may be ſet on ſome void place of the Sector. 

Theſe Lines of Sines and Tangents, may yet otherwiſe be transferred 
into che Lector out ef the Line of Lines (or racker out of a Diagonal 
Scale equal to the L ne of Lines.) by Tables of Natural Sines and Tangents. 

For the Sine of 92 gr. being equal to the whole Line of Lines of 

109000 parts, the Sine of 30 gr. will be equal to 50000 (half the Line 
of Lines; ) and the Sine of 45 gr. pal to 707 10 parts of the Line of 
Lines, according to the uſual Table of natural Sines. 

In like manner the Tangent of 45 gr. being equal to the whole Line 

| pg the Tangent of 40 fr. will be equal e 83910 parts of 

Line of Lines: and che Tangent of 30 gr. equal to 119175, 


chat is, to one Radius (or whole Line) and 19175 parts more of the 


fame Line of Lines, according to the old Table of Tangents. 
And (upon the ſame ground) the Secant of 40 gr. will be equal to 
3 — 2 wk and 30540 wade _ 10 of Lines : 
and of 50 gr. to 1.35572, and ſo the reſt, accordi 
to the like Table of Secants. * 
The Line of Chords may alſo be divided bop of che Table of Sines 
ad Line of Lines. For the double Sine of half the Ark taken out of 
Line of Lines will give the Chord. - 
As if che Ark propoſed were 60gr. The half of this Ark is 30 gr. 
and the Sine thereof 30000, which being doubled, make 1 00006, the 
whole Line of Lines, equal to a Chord of 6o gr. | 
Zo ſor the Chord of go gr. the half Ark is 45 degrees, and the Sine 
thereof 707 1©-, which being doubled, make 1414240, that is, one 
Radius, and 41 420 parts of the Line of Lines, equal to the Chord of 
90 gr. required. * a 

6. To fhew the Ground of the Sector. 


* AB, A C, reprefent the Legs of the Sector: then ſeeing theſe 
two A B, A Care equal, and their Sections A D, A E, alſo equal, 
they ſhall be cut proportionally : and if we dra the Lines BC, D E, 
they will be parallel by Prop. 2. Z4b.6. ob Euelid, and fo the Triangles 
"7 | | ABC 


Da ara 1 
ABC, ADE, ſhall be equiangled , by reaſon of the common n—_— 


at A, and the o__ 4 a the Due and —_—— ſhall ha 
Sides proportion about c | 


The Side A D ſhall be to che Side A B, as the Baſis, D E, unto the 
parallel Baſis B C, and by converſion A B ſhill be unto AD, as BC 
unto DE; and by permutation A D ſhall be unto DE, as A B to 
BC. Cc. So that if A D be the fourth part of the Side AB, then DE 
ſhall alſo be the fourth part of his parallel Baſis BC, The like reaſon 
holdeth i in all other Sections. | 


7. To ſber the general Uſe of the Seſtor. 


7 Heard may ſome Concluſions be wrought by the Sector even then 
when it is ſhut, by reaſon that the Lines are all of one length : but 
generally che Uſe hereof conſiſts in the ſolution of the Golden Rule, 
where chree Lines being given of a known Denominacion, a. fourth 
Proportional is to be found. And this Solution is diverſe in regard 
boch of che Lines and of the Entrance into che Work, .;,.,. - + « 
' TheSolutjon in regard of che Lines ig, ſometimet ſin mpl. as When the 
Work is begun and N 1 the fon. ines. Sometimes it is com» 
ound, as when it is 3 485 on angther. 
{may be begun upon by Ling of ws, ut ſtd 
Superficies. Ic may on t Sing and end on 
Fhe Solution in 1 of the Entrance ĩ Lil he work, may abe 
with a Parallel, or elſe Lateral on the Side of the Sector, I call ic 
Parallel Entrance, or entring wich a Parallel, when che two Lines of 
the firſt 1 tion are a pplied in che Parallels, and the third Line, 
and that Wh ſought for, are on the fide of the SeRor : I call it lateral 
Eatrance, or entring en the (ide of the Sector, when che two Lines — 
71 ene 


— 


D 1 2657 
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Then the Sector chus opened, I take C che Line of 60, be- 
. -and carrying chem parallel co B C, 
find chem to croſs the Lines A B. A C, on che ſſde of the Sector 
nd E, numbred with 75, whetefore I conclude the Line AD 

is the fourth Proportional and the correſpondent Number 75, 


2 * 


960 OA is 
FA 


4 ma 4 — — — — — — — 


F — 


Bur if I would enter on the Side of the Sector, then would 1;diſ- 
poſe. the Lines of the firſt Denomination A and C in the Line of Lines, 
on both ſides of the Sector in A B, A C, and in AD, AE, fo as they 
ſhould all meet in the Center A, and then taking B the Line of the 
ſecond Denomination, put it over as a Parallel in B C, that it may be 
the Baſis of the Iſoſcheles Triangle B A C (whoſe Sides A B, A C, are 
equal to A the firſt Line of the firſt Denomination) for ſo the Sector 
being · thus opened, the other Parallel from D to E, ſhall be the fourth 
Proportional which was required, and if it be meaſured with the other 

Lines, it ſhall be 75, as before. 8 

In both theſe manners of Operations, the two firſt Lines do ſerve to open 

the Sector to his due Angle, the Difference between them is eſpecially 


this, 


"A XZ 5 


* * 


* 
I mention only that which is 101 


prick it dow n from A to B; and on the Center (A,) and Semi- 
diameter (& B) deſcribe an occult Ark of a Circle from B towards C. 
In like manner, take out (60) che other Number of the firſt Denomi- 
ion, and prick ir down from A to D. And on the Center (A) and 
idi A D) deſeribe a ſecond Ark of a Circle, from D toward E. 
That done, take the third Number (50) and inſcribe it into the fiſt Ark 
nB to C; and laying the Ruler to the Center (A) and the Point C, 
che tight Line A C, out in length, till ic cut the ſecond Ark in the 
3 So the Diſtance from D to E (taken and meaſured in the 
Scale with the third Number) will give 75 for the fourth Pro- 


Thus much for the general Uſe of the Sector, which being conſidered, 
end well underſtood, e is nothing hard in that which followeth. 


— 
* 
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CHAP. 


EP 
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CHAP. 11, 
The Uſe of the Scale of Lines 
1. Toſet down 4 Live, reſewobling any given Parts or alli of Parts, 


He Lines of Lines are divided actually into too parts, but we have 

put only 10 Numbers in them. Theſe we would have to ſignifie 
either themſelves alone, or ten times themſelves, or an hundred times 
themſelves, or a thouſand times chemſelves, as the matter ſhall require, 
As if the Numbers given be no more than 10, then we may think the 
Lines only divided into ten parts according to the number ſet to them. 
If they be more than 19 —— more than 100, then either Line ſhaft 
contain 100 parts, and the Numbers ſer by chem ſhall he in value 20,20, 
30, Cc. as they are divided actually. If yet they h: more than oo, 
then every part muſt. be thought to be divided into 0, and either Line 
ſhall be 1000 parts, and the Numbers ſer to them ſhall be in value 160, 
200, 300, and ſo forward ſtill increaſing chemſelves by to, This being 
prelappoſed, we may number the Parts and Fraction: of Parts given in 
the Line of Lines; and taking out che Diſtance wick a Pair of Com- 
paſſes, ſet it by, for the Line fo taken (hall reſemble che Number gi- 

In this manner may we ſet down à Line reſembling 75, if eicher 

take 75 out of the hundred parts, into which one of the Line of Lines 
is actually divided, and note it in A, or 74 of the firſt 10 parts, and 
note it in B, or only 3 of one of choſe hundred Parts, and note it in C. 
Or if chis be either too great or too ſmall, we may run a Scale at pleaſure, 


by opening che Compaſs to ſome ſmall diſtance, and running it ten times 


over, then epening the Compaſs to theſe ten, run them over nine times 
more, and fer Figures to them à in this Example, and out of this we 
may take what parts we will as before. 

To this end I have divided the Line of Inches on the Edge of the Sector, 
ſo as one Inch conteineth 8 parts, another 9, another 10% Ce. according 
as they arpyfigured, and as they are diſtant from hie other end of the 
Sector, that ſo we might have the better Eſtimare, | 
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2. To increaſe. Line in « given Hagen | 
3. To diminiſh a Line 22 Ar Proportion. . 


1 * che Line given with a pair of Compaſſes, and open the Sector, 
ſo as the 2 che Compaſſes may ſtand in the point of the 

mber given, chen keeping the Sector at Thi Angle, the Parallel Di- 
ance of the points of che Number required, (hall give the Line re- 


give me the Line B, which was required. 

ner, if B be a Line given to tediminiſhed in the Propor- 

| I take che Line B: and to it cpen the Sector in the points 
e Parallel between the Points of 3 and 3, doth give me 


| ai e ſaffice, we may multi ply or divide . 
Is given 1 2555 or 4, &c. And fs work by their Num- 1 


le 


and 5, we may open the Sector in 6 and 


— 5 or e ace 12 and 20, or in 15 and 25 or in 18 


+ ' 7's divide « Line lov an member of Parts given. 


| Pk che Line given, and open the dector according to the length of 
E1 the ſaid Line in the points of the parts, whereinto the Line ſhould 
4 be divided, e the Sector at this Angle, the Parallel Diſtance 

| and 1 (ball divide Wannen 


: n r DOSES NT 7) . 
8 * © 5 
* i * _ 
4 A 


let AB be the Line given, to be divided 2 * firſt T take 
Line A B, and to it open the Sector in the point of 5 and 4, the Pa- 
rallel between the points of t and x, dorh give me the Line A C, which 
doth divide it into che parts required. * 


— 
i 10 157 20 23 | 


7 


3 Oc let the like Line A B be to be divided into twenty three parts, 
1 Firſt, I take out the Line and put it upon the Sector in the points of 27, 
| then may I by the former Propoſition diminiſh ir in AC, CD, inthe 
Proportion of 23 to 10, and after that divide the Line A C into 10, &. 
as before. 


5. To find a Proportion between two or more right Lines given. 


Ake the greater Line given, and according to it open the Sector in 

the points of 100 and too, then take the leſſer Lines ſeverally, and 
carry them parallel to the greater, till they ſtay in like points, ſo the Num- 
ber of points wherein they ſtay, ſhall ſhe their Proportion unto 100. 


—̃ä — 
7 Wee 


Let the Lines given be A B, CD, firſt I rake the Line C D, and to 
it open the Sector in the points of 100 and 100, then keeping the Seton 
at 8 I enter che leſſer Line A B, parallel to the former, and! 
find it to croſs the Lines of Lines in the points of 60. Wherefore the 
Proportion of A B to QD, is as 60 to 100, 7! 

Or if che Line C D be greater than can be put over in the Points of 
x00, then I admit the leſſer Line A B to be 100, and cutting off CE 
equal to A B, I find che Proportion of C E unto E D to be as noo, 
almoſt to 67.3 wherefore this way the Proportion of A B unto C D, is 
as 100 unto almoſt 167. - 5 

3 This Proportion may alſo not unficly be wrought by any other Num- 
. ber, chat admits ſeycral Diviſions, _ namely, by the Numbers of * 
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r Scale of equal parrs) © lere wi 
mem, as between che Lines to ; 
2 to find a third in cn! 1 Proper 


given, en bor Ges of che Seftor from the 
of cheir Extenſion, C 
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— 1 


to it open the Sector in the terms of the firſt Linei 


Ler the two ang be A- B, A 2 a and 
on both ſides of che Sector, ſo as they all tneet in the Centet Agler che 
of the firſt Line be B and B, gs bor” of che ſecond ©. and, a 
do take out A G cheſecond Line again, and to it open; the 
che terms B B. So the Parallel berween C 28d C doch give 
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Sector at this Angle, che parallel Diſtance reg 
ven be A,B, C. 
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If the Line A B were longer chan one of die Sides of he Ris, his 
| ſhould I find what proportion ir hath to his parts A D, A E, and that 
1 known, I may work as before in the former Propoſcion. | 


9... Two Numbers. being. given, to find 4 third is —— Pro: l 
. : portion, 79 


Irſt reckon the two 8 given on boch ſides of the e 

from the Center, and mark che terms to which either of them 
>Pay then take out a Line reſembling the ſecond number A . 
1 do it open the Sector in the terms of the firſt number, for ſa 6 
| Sector at this Angle, the Parallel Diſtance berween, the terms | 2 
/ ſecond lateral Number, being meaſured in the ſame Scale, 
ö whence * Parallel was taken, ſhall give the third Number 
7 tiona * 5 
1 Let the two Numbers given be. 18, 24. Theſe being reſembled 
# Lines, the work will be in a manner all one with chat in Os, and ſo - 
E. end TPO ON will be found n 4 
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"He ES | OE Wl out with & 
A He” don, i in a manner one wich that 
befc 85 n Pr r difficulty in placing of the 
we muſt remember that three numbers being given, 
one, and chis muſt always be placed in the 
with this third number in denomination, 


eckon the firſtend third numbers, which are of 
ation on boch fides of the Lines of Lines from the Center, 
=* cet „to which either of them extendeth, then take out a 
g che fecc number, ; nd co ic open the Sor i che rerm: 
for ſo keeping che Sector at this Angle, the para 

3 che chird lateral Number, being meaſured 
A was taken, ſhall give the fourch 


e e —4 0 ene yaa B. how 
— Fer 12 ton 15 annezed to 123 
LESS becauſe 8 is of che 1 
v it ſhall be the chen 0 remaining, it muſt 
mas, lo will chey ſtand in this order, 8, 10, 12. Theſe 
18 the work will be in a manner che ſame with 


rod che fourth r will be found ro be 
To1 2 2 T5. 


Proportion; where as che firſt mumber is 
F e Fran, So chat if the chird number 


. t id, / the fourch will be greater than che ſecond ; or 


he chir, = lefs chan the firſt, the fourth will be leſs than the 

tond, bur it Proportion, commonly called che Back Role, 

| . is greater than the third, fo mach 

4 om { will be letz , ror ek how much che firſt number 

is els" chan! f Roe thefecond-will be greater than the fourth; 

e manner of w. be tontrary, that is, the SeRor is to be 

opened in N of the third —— " and-che Parallel reſembling 

amber required, is to be found between the terms of the firſt num- 
th reſt may be obſerved as before, as for example. 


if 


The Uſe of the Line of Lines: 


If twelve men would raiſe e days, in how 
eight men raiſe the i. Fra ſe the 


tonal wil be fand, 235 Þ wil Wa JC N - 


Soif 60 Yardrof three quarters of a Tard in bredth would hang round 
about 4 room, ant it were wy ergy” Frye nts ts Yard 
in lredth would ſerve for. t. ſame room. T's fourth Proportional world 
E ge2" "35 1191 190g 20h Lo Bob 310 000964. 


fewer would 
men 4 
7 L 155 ©, 8, Jet the feuth Proper 


T Io νjðjqu th ui 1092 2407 2900 31 © 
„e wks « Foot [apa n eber is whey ge 
1, th, and the bredub being 16 mobef, it mere regard te know! the 


th; 250 beravfe thewarg rell, the leſs length, rhe fur Proper 
wile found tobe 9. gt 0 0 


Soif t0 make 4 ſolid Foot; 4 Baſt 6 inches in 
Bei gbe, and 4 Baſe being 21 ö inches, it were required to know bb 
relle i bigs N En = be found 
| tobe 8. Bas 4 39d 
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ſeverally, and 
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1 1 4 pa) B, be he ade of like , 2s the TR of two 
quare ——— PO it I cake the fide A, and to 


chen keeping the Sector to chis 
all AE 


ints 
unto 40, — Do rpanbar gh F unto 2. 
This Propoſition might have been wrought by 60, or any. — Num- 
ber that admits ſeveral Diviſions. It may alſo be woe without open«. 
Sector, for if the fides of che duperſicies given: be applied to the 


1 4 2 pn Ink begining de the Gee of the SeQor, there 
- will be r between chem, 25 between the number of 


parts 
2, To angment a Sperficier in a given Proportion. 
= To diminiſh a Superficies in 4 given Propertion. 
T and to ĩt 1 the Sector in the points. 
A buy ary wat og Boar rote regina grow 
* like fide of: che W w 
Let 


re the Frepor 


The Uſe of the Lines of Supericies; 27 
a rar ng to be augmented in the Proportion of 
'2co 5. Firſt, I take the fide A, and pur it over in the Lines of Super- 
ficiesins and 23 ſo the Parallel between 5 and g, doth give me the fide 
B, on which if I ſhould make a Square, it would have ſucks Proportion 
to the Square of A, as 5 unto 2. 

In like manner, if B were the Semidiameter of a Circle to be dimi- 
niſhed in the Proportion of 5 unto 2, I would take out B, and put it 
over in the Lines of Superficies in 5 and 5; fo the Parallel berween 
and 2 would give me A; on which Semidiameter if I ſhould make a 
Circle, it would be leſsthan the Circle made upon the Semidiameter B, 
in ſuch Proportion as 8 is leſs than 3. . 

For variety of work, the like caution may be here obſerved to that 
which we gave in che third Propoſition of Lines. 


4. To add one like Superficies to another. 
5. To ſubtralt one lik? Superficies from another, 


Irſt, chg Proportion berween like ſides of che Superficies given, is to 
Fetz ty Tad Propan Spesen fa, Arg 
f the numbers of choſe Proportions, and accordingly augment or 1 © To 4 

by the former Propoſition. an 
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As if A and B were the fide of two Squares, and it were required to 
make a third Square equal to them both. Firſt the Proportion between 
the Squares of A and B, would be found to be as 100 unto 40, or in the 
leſſer numbers as 3̃ to 2 ; then becauſe 5 and 2 added do make 7, I aug- 
ment the fide A in the Proportion of 3 to 7, and it will produce the fide 
C, on which if I make a Square, it will be equal to both the Squares of 
A and B, which was required. | 
Ia like manner A B being che ſides of two Squares, if it were 


required to ſubtract the Square of B, ont of the Square of A, and co 

make a Square equal to the Remainder, here the Proportion being as 5 

to 2, becauſe 2 taken out of 3, the Remainder is 3, I would diminiſh 

the fide A in the Proportion * and fo I ſhould produce the fide 
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D, on 


it will be”cqual ro the Reniainder,, 


of A, that is, the two 
1 e 7 eren n 
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Eines given} as: they are 
f Eines, chen open the Sector i 
to his Number. — belong 
e eee che Num 


ee 


>» © Lerche Tines even be; A end C. The Proportion betwere: them (as 
P | found, by the fifth Propoſition of Eines, to be, 
t 9. Wherefore, I take the Line C, and put it over to the Lines 
ol Superficies between 9 and 4 and keeping the Sector at this Angle, 
his Parallel between 4 and 4. oth give me B, for the mean Proportional. 
Then for proof of the Operation I may cake this Line B, und put over 
between g and 9% ſo his Parallel between 4 and 4, ſhallgive me the firſt 
Eine A. Whereby it is plain, that theſe three Lines do hold in conti- 
 nual Proportion; and Ae Bis: 2 mean Propartional berween A and 


he x te ning on out. of chis' mean Proportion, depend many Cox 


el 25 vum oh 64h | Ah 155 

. 527 "Tas a neee, ge. 

* 715 of: chad o7 e 2X | 
uperficies given be are le Patallelogram, a mean Pro 

— the eo _ ſhall be the Side of Jer 


2 * ” „ 9 
1 £524) 
oo * * 


a on between the Per erpendieular 

ene of = Af it ſhall be 

n ved into Triangles, and ſo 
"Y od 


_ 


* 
— 
— 


A " PLS "$A n 
* 2 FE _ . 46 2.0 * A. flac” bin 9 ö (2 * 8 , 
N Wah z - * <0 + 2X: ae th g 4 5 ** r r * „C w 
5 C FLY Per IP (ite FT 0 i NE 37 7 a 
4 1 f - * * Y 4 IEs 1 4 "3 SHOE 1 oy 77 7 11 = 

7 » 3 % 

. _ - * 2 * y þ 
* © 

5 . * 
* . L - * 
2 
= 


found every Triangle, and 
i 8 e equal 9 SEED 


To find 4 . en the ad this 4 cole one * 
tie ot 


E to every Superficies we find the fide of his equal Square the Pro- ED 
portion berw Spaces we the de of his qual Square th Pro: _ 
x . 5 | 
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„Tet thi ide 920 be che oblStis A, and the Triangle B. Faſt 


Beeween the unequal Sides of A, I find a mean Proportional, and not 
it in C:. This is the fide ofa Square equal unto A. Then berw the 
of B and half his Baſe, — 2 mean pee and 7 


aut hin 83 this is the fide of a Spuare equal to B: but N oe ns 
* tion beriveen che Squates tes of C and By will b found, by dee 
„ —— ies to be a8 5 to 4: en 

oſe given” Superficies. 


To make « ri, lte 10 one Superficles, 4 * th als; 


Et the one Superficies gi iven be the Triangle A, and he other the - 
Rhembeides B; ons lt ir be required to 2 F 
alles like to By and "equal to the Triangle A. Paſt 9 
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Having the Sides and che 


—__ to Triangle b Trame Rhom- 
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have been annexed, but the means of 
known, they all follow of chem- 


* 


* 


« wean Trace between te Numbers given. 


— Ret — Be reſembling 
0 8 
6 parts 
tend to 6, hah is the Mews Properional Nester See 4 and 97 | 

For as 4 to 6, ſo 6 to 9 
I! like manner, if Lake the Line C, reſembling 9, in a Scale of equal 
and tp it open che Sector in the terms of ꝙ and 9, in che Lines of 
his Parallel between 4 and 4 doch give me the ſame Line B, 
which will prove to be 6, as before, if it de. meaſured in the ſame Scale 
er che Figuer &c, here ſet d he Line, do ſ 

es 1, 2) 3, 4; & co et down upon the Line, do ſome-. 

rime fignifie themſel ſelves ol cho ſometime 10, be $6. 40, & c. fome- 
time 100, 200, 300, 400, &. and ſo forward, as the matter | 
ire, The firſt Figure of every Number is e which is here 
OW” che reft muſdbe ſapplied according to the nature of the Q- 


ſuppoſe Pricks-under the Namber given (as in Arichmkical: 
— the laſt Prick to the 28 ſhall fall under he el 
; . dey db e Ve Roo nd the Tu 
bf placed xe 1, in the nanny the Liey's bo 
AE 8 (eln will 
there bz eren Figures) chen the unite may be placed at 2) in Tow 
bf the Eine, and rhe in the ſecond length: or the unite may 


nee of the Li fo che Roos pa. (he 8 
fall backward, towurd the middle of che Line. 


8. 75 fiadth6 Square Roe of « Number. 
9. 22 being gives > le Number e 


E te Rost it Hula te er. Prick er tho 
firſt Figure, 8 fifth, che ſeventh, and Io ar fog 
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3 The Uſe of the Lines i Super fictes. 
parts; and if the Namber given be greater than roo, the firſt Divifios 
(which before did fignific only one) muſt fignifie 100, and the whole 
Line ſhall be 10000 parts: if yet the number given be greater than 
oo the firſt Diviſion muſt now ſigniſie 20060; and the whole 
Line be efteemed ar 1000000 parts: and if this be too little co ex rels 
the Number given, as oft as we have recourſe to the beginning, che w ole 
Line ſhall increaſe itſelf an hundred times. 
| a Fae hk i che laſt Prick to the left hand (hill fall under the. 


| which will be as oft as there be odd Figures, the Number 

iven fall our between the Center of the Sector and the tenth 
wr $a but If che lalt Prick (hall fall under the laſt Figure but 
which will be as oft as chere be even Figures, then che Num- 
bel ven hall fall our between the tenth Diviſion and the end of the 


oy * is" ug conlidered, When A Number it given, and che Square 
Oc required, take a pair of Compaſſes, and; ſetting one Foot in che 
, extend che other to the term of che number given in one of che 
ing, of Superficies; for this Diſtance applied to one of the Lines 
of s, all hew what the Square Root is, without opening the 


Thus 36 doth give a Root of 6; and 360, a Root of almoſt 19% 
3600, 4 Root of 60 and 36000, a Root of 189, G. 

In like manner, the neareſt Root of 725 is here found. to be (a 
— 27, the r porn of 7250, about 85: the neareſt of 72500, 
„ the neareſt Root of 725000, about 851: And ſo in 
| On che contrary, a Number given may be ſquared, if firſt we extend 
the Compaſſes to the Number given in the Lines of Lines, and then 

apply that Diſtance to the Lines of Superficies, as may appear by the for- 
ener Examples. BS 


10, Three Numbers bw given, to 4 Ane in 4 ue. 
; Propertion. 


Tt: 2 


in (by Enclid. Lib. 6. 19 & 20. that lik 8 
N ener r Tanne — 
Wende ebene be ft du 5 


The Uſe of the Live of Superficier. 27 
only the Numbers which do ſigniſie Superficies, muſt be reckoned in the 
Liewef Saperk ies, and they which ſigniſie the Sides of Superficies, in 
the Lines of Lines, after this manner. 

If a Queſtion be made concerning a Superficies, the two Numbers of 
the firſt Denemination muſt be reckoned in che Lines of Lines': and the 
Sector opened in che terms of che.firſt Number to the quantity of a Line 
out of the Scale of Superficies reſembling the ſecond Number; fo his Pa- 
rallels taken berween the cerms of the third Number, being meaſured in 
od ecoarhar of Superſicies, ſhall give the Superficial Number which 
was requ . | 

Asif a Square, | is - Perches in — 4 par —— — 
Acres in the Su ies, and it be required to know many Acres 

are ſhould — whofe fide is o Perches. 

| Here if I cook 10 out of the Line of Superficies, and put it over in 40, 
in the Lines of Lines, his Parallel between 60 and 60, meaſured in the 
Line of Superficies, would be 22 1, and ſuch is the number of Acres 
required. Fer Squares do hold in a duplicated Proportion of their fides; 
wherefore when the Proportion of their fides is as 4 to 6, and 4 multi- 
plied into 4 become 16, and 6 multiplied inc 6 become 36, the Pro- 
portion of their Squares ſhall be as 16 to 36, and ſuch is the Proportion 
of 10 to 221. : 

If a Field meaſured wich a Statute Perch of 16 f foot, ſhall contain 
288 Acres, and it be required to know how many Acres it would contain 
if ic were meaſured with a Woodland Perch of 18 foot. 

Here becauſe the Proportional is reciprocal, if I took 288 our of the 
Line of Superficies, and put it over in 18 in the Lines of Lines, his Paral- 
lel between 16 $ and 16 4 meaſured in the Line of Superficies, would be 
242; and ſuch is, the Number of Acres required. | . 

For ſeeing the Proportion of the Sides is as 164 to 18, or in 
leſſer Numbers as 11 to 12, and that 1 multiplied into 11 become 
12, and 12 into 12 become 144, the Proportion of theſe Super- 
. fices (hall be as 121 to 144, and fo have 288 to 242, in reciprocal 
Proportion. : 

On che contrary, if a queſtion-be propoſed concerning the Side of a 
Superficies, che two Numbers of the firſt Degomination muſt be rec- 
koned in the Lines of Superficies, and the Sector o in che terms of 
the firſt Number to the quantity of a Line, out of the Line of Lines or 
fome Scale of equal parts, reſembling the ſecond Number; ſo his Paral- 
lel taken between the terms of the third Number being * the 

F ame 


a” eee fo. 


ous 'Seale with the ſecond Nawdes ſhall give che fourch Numbet re- 

ired. - 1 5 

As if a Field contained 288 E when it was ey 30: with a Sra- 
4wePerch of 16 $4; and being meaſured ich another Perch; As found to 
contain 242 Keres, it were required to know what warcheleagd of che 
Perch wich which it was ſo meaſured, | 

Here becauſe the Proportion is reciprocal, if I cook 16 4 out of 4 
che Line of Lines, and put it over in 242 in the Lines of Superficies, his 
Parallel between 288 and 288, being mea ſured in che Line of Lines, 
would be 18, and ſuch is che leu of the Perch (in Feet) where wich the 
Field was laſt meaſured. | 
For ſeeing the Proportion of che + Bs is as-288 unto 242, or in 

the leaft Numbers, ab 144 to 121, and that the Root of 144 is 12, 
che Root of 121 is 11, the Proportion of Roots, and conſequenily 
22 ſhall bees 12 co 11, and foare16 + to 18 in reciprocal 


I 360 men were to be fer in form of a long Square, whoſe Sides 
ſhall have the proportion of 5 to 8; and ir were required to know the 
of men to be placed in front and file: If the Sides were only 

2 Fand 8, chere ſhould be but 40 men; but there are 360: therefore, 
wy HREM 1 nd that, =P 


4 40 „ the $ge on :5 6 
So 360 ts the Square of 135. 


Ar 40 to the Square of $:: 


+ ©; $0 360 40 the Square of 24. 
: r fon F and 24 arc che Sides required. 


1 1000 meg were lodged in a — ground whoſe Side were 60 
it were required to know che Side of the Square wherein 5000. 


Paces, 
might beſo lodged, here working as before, I ſhould find that, 


As. 1000, are to the Square of Co. 
So 5000 to the $ of 134. 
And ſuch, very ner, isthe Number of paces required, 


- 
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11. = to deſcribe a Parabola, by help of the Line of Lines and 4. 
Pericies. tx. 


Pon A n as the Diameter, prick 

: down, by the Line of Lines, the A 
equal Parts Ao, Au, Ay, Al, Am, 2 
An, Cc. and from the Points raiſe 2. 
the 1 ons * VB» lp, is a 
m * n * .. An upon e Perpen- 8 5 1 
44. ox, aſſume the Point x, and open n 
the Sector in the Line of Superficies, ſo 47 
that ox (being the firſt Perpendicular ) . ö 
may fall in with the Points x... x 1e f 4 
firſt of the Line of Superficies:) Then | 
if you take off from the ſame Line 2..,2, | 
you ſhall prick down nz, and 3..3 | | 29 
gives 783 and 4. 4, Ip; 3. H„mq; | 3 
6. „ &, nh; Fn CES 

Or, you may begin your wor nh, which (becauſe ic is 
the Fark, Perpendicular ) take from n to h, che Point — and 
ſer that l in the Line of Superficies from 6 to 6, ſo may you 
prick down the other Points correſpondently. | 
f _% theſe Points h, q, ps 8g, with an even hand draw the 
ara | 


| And here note, chat Parabola's may be deſcribed of infinite Varies 
ties, according to the Cones from whence they are taken, yet keep= 
ing all one and the ſame length. 


T 
h 


7 \ 
1 — 
8 


— —— 8 


$0 C H A P. IV. 
The Uſe of the Lines of Solids. 
1. To find 4 Proportion between two or-mare like Solids. 
| che Sphere, in regular, parallel, and other like bodies, whoſe Sides, 
Tir the equal Angles . the work is in a manner the 
fame, with that in the firſt Propoſition of Superficies, but that it is wrought 
on other Lines. 1 
Take ont of the ſides of the greater Solid, and according to it open the 


0 


Sector in che points of ooo and ooo, in the Lines of Solids, chen take 
che like Sides of che leſſer Solids mee and carry them parallel to the 
ae 


former, till chey ſtay in like points, ſo the number of points wherein they. 
Ray (hall ſhew their proportion to 1000. | : 
BY SS TIC | 1000, ; ; 
| A "OE . B - =_— | | 4 


Let A and B be the like Sides of like Solids, eicher the Diameters or 
Semidiameters of two Spheres, or the fides of two Cubes or other like: 
* 3 it open the —_ points of 1000, 

den keeping cho Sector at this Angle, I enter th Side B. parallel to 
che former, and find it to croſs the Line of Solids in — — | 
and fuch is the Proportion between · the Solids. required, which in lefler- 
— Drpotan 1 
| i ition mi ve been by. 60, or by 
A * — Y.60, or any other Num- 
Ir | he wi opening the Sector, for if the fides of 
idvgiven beapplied to che Einerof Solids, beginning always ar the 
Center of the Sector, there will be ſuch Proporti between them, as be- 
tween the Numbers of parts whereon chey fall... | : 


ut 


— 2 


The Uſeef the Lines of f © of) 


2 To augment 4 Solid in a given 
3. Todingniſh 4 Solid in a given Proportion. 


Ake the ſide of the Solid given, and wh open the Sector, in the 

points of the Number given: then keeping the Sector at that Angle, 

the parallel D. ſtance between the points of the Number required, ſhall. 
give the like Side of the Solid required. | 

I it be a 8282 or ſome irregular Solid, the other like 


Sides my be d out in the ſame manner, and with them the Solid 

required, may be made up · with che ſame Angles. I 
> py $6 

—— —— — 


Let A be the ſide of a Cube, to be augmented in the Proportion ; f 2 
to z. Fuſt, I take the fide A, and put it over in the Lines of Solids i 
2 and 2, ſo che Parallel between 3 and 3, doth give me the fide B, on- 
which if I'make. a Cube, it will have ſuch Proportion to the Cube of A 
as 3 to 2. | 

In like manner, if B were the Diameter of a Sphere, to be diminiſhed 
in the proportion of 3 to 2. I would take out B, and put ir over in 
the Lines of Solids, in 3 and 3, fo the Parallel between 2 and 2, would 
pie me A: to which Diameter if I ſhould make a Sphere, it would be 
. _ — che Sphere, whoſe Diameter is B, in ſuck proportion as 2 is- 

than 3. r a 

Here alſo for variety of work, may the like caution be obſerved to tliat 
which we gave in the third Propoſition of Lines. 15 2: | 


4 To add ane like Solid to another, 
J. To ſubtrali unt likg Solid from ancthir.. 


| frag: Broportion between the fides of the like Solids giren is to be: 
found by che firſt-Propoſicion of Solids : then add or ſubtract choſe. 
— tions, and accor dingly augment or diminiſh by the. former Pro- 
poſition. f | | 

As if A and B were the fides of two Cubes, and it were required to 
aalen Hd Cube to them boch: —— — 

ſides A and B, would be found to be as 100 to · 40, or in leſſer terme as 


4 2-4 .. 
2 


a 4 PL 8 
1 * 7 : 
8 5 r 8 I 


«; ThesUſe Mule Lives Solili. 
1102: then becauſe 3 and 2 being added do make 7, I aygment the fide 
A, inthe proportion of 5 to 7, and produce che fide. C, on. which: if 1 
make a Cube, it will be equal eo both-the Cubes of A and B, which 
was required. © | 5 


_ CSF; rote = 
X 5 n 2 42 5 


6 Þ — of 


In like manner A and B being the fides of two Cubes, if ic were re- 
_ to ſubtract the Cube of B out of the Cube of A, and to make 2 
be equal to the Remainder. Here the Proportion being as 5; to 2, be- 
cauſe 2 taken out of 5, the Remainder is 3, I ſhould diminiſh the fide 
A in the proportion of 5 to 2, and fo I ſhould have the fide D, on which 
if I make a it will be equal to the Remainder, when the Cube of 
B.is taken out of the Cube of A, that is, thecwo Cubes made upon B and 
D ſhall be equal to the firſt Cube made upon the fide A. 


6. Tofind two wean proportional Lines between two extreme Lines given. 


Pk I find what Proportion is between the two extreme Lines given, 

| r r Lines, by che fifth Propoſition of Lines, then open the 

dor in the Lines of Solids, to the quantity of the former Extreme, and 
a Parallel berween the points of the number belonging to the other Ex- 
creme, (hall be that mean Proportional, which is next the former Ex- 
treme. This done, open the Sector again to this mean Proportional in 
the points of the former Extreme, and the parallel Diſtance between 
the points of the latter Extreme, ſhall be the other mean Proportional 


Let the two extreme Lines given be A and D, the Proportion bętween 
them, as they are Lines, will be found to be as 27 co 8. erekore I 
take the Line A, and put it over in the Lines of Solids between 2 and 

| 27,and 


4 


* * 
. 


ſaid 27 and 27, and his Parallel between 8 and 8 doth give me the very 


Theſe: of thd Lines of Soljds. 099 
27, and keeping the Sector at this Angle, his Parallel between 8 and 8 
doth give me B the mean Proportional next unto A. Then put I over this 
Line B, between the aforeſaid 27 and 27, and this Parallel between 8 
and $ doth give me the L ine C, the other mean Proportional which was 
tequiredt. Wi lng ai Ken ob mefiemnlt want 2 
Again, for proof of the operation I pur over this Line C in the afore- 


Line D: whereby it is plain that che. e four Lines do hold in continual 
Proportion 4 and ſo B and C are found to be the Mean Proportionals be- K 
tween A and D che Extreme given. ; "01-5 9 1121 


7. To find two ea proportional Numbers between two extremo Num- 
bers given. t | 


-T Iſt reckon the Numbers given on both ſides of the Lines of Solids, 
beginning from the Center, and marking the terms wkereto they 
extend: then take a Line out of the Line of Lines, or any ocher Scale 
of equal parts reſembling the former of thoſe Numbers, and put it oer 
in the Lines of Solids, between che points ef his like Number, and a Pa- 
rallel between the points belonging to the other Extreme, meaſuted in the 
Scale from whence the other Parallel was taken, ſhall give that mean pro- 
portional Number which is next the former Extreme. This done o 
the Sector again to this mean Proportional in the Points of the former 
Extreme, and the parallel Diſtance between the points of the latter Ex«- 
treme, meaſured in the ſame Scale as before, ſhall there ſhew the ocher a 
mean Proportional require d. | 1 


A 2 au 
* 8 * os 
D 4 C.— 18 — — 
3 ä 2 


Let the two extreme Numbers given be 27 and 8, if I ſhall take che 
Line A, reſembling 27 in a Scale of equal parts, and to it open the Sector 
in 27 and 27; in the Line of Solids, his Parallel between 8 and g doth | 

ive me B, for his next mean. Proportional, and this meaſured in the i 
— Scale doth extend to 18. Then put I over this Line B, between | 
the foreſaid 29 and 27, and his Parallel between 8 and 8 doth give me 
C, for the other mean Proportional, and this meaſured in the * 


* 


2$and 13 are Mean 


Af you Pricks under the Namber given as in Arichmerical Ex- 
end dn and that Laſt Prick to the left hand ſhall fall under che laſt furt, 
-asin 1728, che unite will be left placed at 1, in che middle of the Line, 
andthe Root, Square and Cube will all fall forward coward che end of 

2 


If che laſt Prick ſhall fall under the laſt Figure but one, as in 17280; 
the unite. may be placed at 1, in the beginning of che Line, and che Cube 
by ow odor or the unite may be placed ac to, in the end of the 
Line, and the Cube in the firſt length. 

Bur if che laſt Prick ſhall fall on che laſt Figure but two, as in 
172800; then, place the unite always at 10 inthe end of the Line: 
ſo che Root, Square and Cube will all fall backward and be found in the 
ſecond length. | 


To find the EC Root Number. - 
— Es hos 6 — br Cue Number of that Rect. 


che Extraction of a Cubique Root, it is uſual to ſer Pricks under the 
firſt Figure, the fourth, che ſeventh and centh, and ſo forward omit» 
ing two, and pricking the third from the right hand coward the left 3 
as many Pricks as fall to be under the Cubique Numbers, ſo many 
Figures ſhall be in the Root. So that if the Number given be leſs than 
2000, the Root ſhall be only of one Eigure; if leſs than 1000000, it 
ſhall be but of ewo Figures; if above theſe, and leſs than 1 000000000, 
it ſhall be but chree Figures, & c. whereupon the Lines of Solids are di- 
vided, firſt into 1000 parts, and if the Numbers given be greater than 
2000 the firſt Dixiſion (which before did fignific only one) muſt fignifie 
1000, and che whole Line ſhall be 1000000 : if yer the Number given 
be greater than 1000000, the firſt Diviſion muſt now ſigniſie 1000000, 
and che whole Line be-cſteemed at 1000000000 parts, and if theſe be 
roo little to expreſs the Numbers given, as oft as we have recourſe to the 
beginning, che whole Line (hall increaſe itſelf a thouſand times. 


By 


mie Uſe ile Lines of Solids. 41 

By theſe means, if the laſt Prick, to the left hand, ſhall fall under 
the laſt Figure, the Number given ſhall be reckoned at the beginning of 
the Lines of Solids from i to 10, and the firſt Figure of the Root ſhall 
be always eicher 1 or 2. If the laſt Prick ſhall fall under the laſt Figure 

but one, then the Number given ſhall be reckoned in the middle of the 
Line of Solids, between 10 and 100, and the firſt Figure of the Root 
ſhall be always either 2, or 3, or 4. But if the laſt Prick ſhall fall under 
the laſt Figure but two, then the Number given ſhall be reckoned at the 

- end of the Line of Solids, between 100 and 10co, 2 T 

This being conſidered, when a Number is given, and the Cubique 

Root required, ſet one Foot of the Compaſſes in the Center of the Sector, 
extend the other in the Line of Solids to the Points of che Number gi- 
ven: For this Diſtance applied to one of the Lines of Lines, ſhall ſhiew 
what the Cubique Root is, without opening the Sector. 


So the neareſt Root of 849 o, is about 204. 
The neareſt Root of 84900000, is about 439. 
The neareſt Root of 849000000, is about 947. 


On the contrary, a Number may be cubed, if fiſt we extend the 
Compaſſes to the Number given, in the Line of Lines, and then apply 
the Diſtance to the Lines of Solids, as may appear by the former Ex- 
amples, : | 


10. Three Numbers being given, to find a fourth in a triplicated Pro- 
portion, 


A* like Superficies do hold in a duplicated Proportion, ſo like Solids 
I in a triplicated Proportion of their homologal Sides: and there- 
fore the ſame Work is to be obſerved here on che Lines of Solids, 
a bs in che Lines of Superficies, as may appear by theſe two Ex- 
amples, 

if a Cube whoſe {ide is 4 inches, ſhall be 7 pound weight, and if it 
be required to know the weight of a Cube whoſe ſides is 7 inches; here 
the Proportion would be, 


As 4 ave to à Cale of 7 
So 7 to a Cube of 37 f. 


* 
750 T 2 * 8 N TK 
ty OR STS ng > 
2 cab ® — v 7 
8 
4 


| The wfe of the Lines of Sl 


took 7 out of the Lines of Solids, and put ir-over-in 4 + 


43 2 
Andi if 1 co | 
and 4, in che Lines of, Lines, his Parallel between 7.and Ka meaſu- 

e Dine of Sod, would be 37 £3 and fuk i ae weigh 


A Buller of 27 pound weight, have a Diameter of 6 inches, and it 


de required ro know the Diameter of the like Bullet, whoſe weight is 
I Ix poands; here che Proportion would be, : | 


At the Cubique Rest of 27, 5s unte 6, 
So the Cubique Root of 125, 15 wnto 10. 


And if I cook 6-our of the Line of Lines, and put it over in 27, and 
27 of the Lines of Solids, his Parallel between 125 and 125 meaſured 
in the Line of Lines, would be 10; and ſuch is che length of the Di- 


_ e 


= 


The End of the firſt Buok. 
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Containing the Uſe of the Circular Lixzs. 
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CHAP, I. 


of the Nature of Sines, Chords, Tangente, and Secants; 
fr to be known before-hand , in bas to rieht-lined 
| Triangles. 


N the Canon ef Triangles, a Circle is commonly divided ints 
360 Degrees, each Degree into 60 Minutes, each Minute into 60 
Second | 


8. 

A Semicircle therefore is an Ark of 180 gr, 

A Quadrant is an Ark of 90 gr. 

The meaſure of an Angle is the Ark of a Circle deſcribed out of the 
angular point, intercepted between the Sides ſufficiently produced. 

So the meaſure of a right Angle is Aways an Ark of 90 gr. and in 
this Example the meaſure: of the Angle B AD in the Following Fi- 
gure, is the Ark B C of 40 gr. che meaſure of the Angle B A G, is the 
Ark BF of 30 gr. | | 

The lement of an Ark or of an Angle doth commonly ſignifie 


the Ark which the given Ark doth want of 90 gr, and fo the Ark” 
BBs: the Complement af the Ark > 4 and the Angle B AF, whoſe” 
1 a 


meaſnre 


Ch 


£ 


1 


. the nature he Sines *. Tangents. 


== is B 14h e Angle B A and N : 


ömple of an Ark or Angle i in regard &a Semih ele, is 
that Ark _ the given Ark wanted to make up 180 fr. and ſo the 
Angle E A H is the Complement of theiAngle E A E, as the Ark E H 
is the Complement of. che Ark F.E, in which the Ark CE ; is. the * 
9 Quadrant. „ 


L > — enn Narr 
er 7 ES 20 10 A 8 % 30 40 Fo Go. 50 


The 8 which cheſe Arks (being hs meaſures of Angles) have 


to the Sides of a Tri cannot be certain, unleſs that which is crooked 


t to 2 t Line, and that may be done by the application 
2 Chords, Right Sines, Verſed Sines,. Tangents and Secants to the Semi- 
diameter of 2 77 0 
A is a right Line ſubtending an Ark: ſo BE is the Chord of 
che Ark B CE, and B F a Chord of the Ark B 40 F. 85 
A right Sine is half the Chord of the double Ark, viz. ce righ 
Line which. falleth -perpendicularly. from tho one Extreme of che gi 
1 Diameter drawn to the: other Exereme of the lud ? 


338 + dr the given Angle be BA C, ler che 
be drawn through the Center A unto C, 2 

I el 

be the-right Sine boch of the. Ark BC, and. 1 

| BAC: 


Of the nature of Sines and Tangentrs 45 

B AC: and it is alſo the half of the Chord B E, ſubtending the Ark 
BCE, which is —_— to * given 1 0 In S5 IO Se- 
midiameter F A, is the right Sine © Ark F C, and of the right 
Angle F AC; for it fallech-perpetidiculizly upon A C, and it is Shu 
half of the Chord F H. | 

This whole Sine of 90 gr. is herekſter called Nadia but che other 
Sines take their Denomination from the w and Minutes of their 
Athks.. . 1 D g «C1 

Sinus 2 the verſed Sine: is 2 * — the Diamecer „inter- 

cepted between the right Sine of the fame Ark, and the Circum- 
fereace of the Circle; So DC is the Verſed Sine of the Ark CB, 
roy GF he Verled Sine of the Ark BF, ad H che Verſed Sine of 
the Ark B H. 

A Tangent is a richt Line . 10 the Diameter drawn by. the: 
one —— giren Ark, and tetminated by the Secant draws from 
the Center, chrough che other Extreme off the ſaid Auk 150 ors 0 

A Secant is a right Line drawn from the Center, dirongh one Excxeme 
of che given Ark, till it meet wich the Tangent raiſed ftom che Diameter 
at the other Extreme of the ſaid Ax. | 
So if the given Ark be C E, or the given Angle be C AE, let this Di- 
ameter be drawn through the Center A to C, and in C to A C, be ra 
a Perpendicular-C I. Then let ansther Line be drawn from the 
A chrough E, till ic meer with the Perpendicular CI in I; the Eine 
CI is a Tangent, and A J is the Secant both of the Ark CE, and of 


the Angle CA E. 


1 


- CHAP, II. 

: of rhegenerd Uſe of ines and Tangents; 

t. The r- being bene, „Ku. right Size of ay wk 
e 


Ire 7 


4 *K1- =7ts 


b. the Nodes o che Cinds given becquilcoche hind Radi, that 
is'es che whole Line of Sines on the Sector, there needs no farther 
— but to take the other Sines alſo ont of che Side of che Sector. 
Bur if ic be either greater or leſſer, then let ie be made a — rechhe Na- 
6 te Pal it over in — of Sire n= 26, 

from che like lateral Sines, ECT — 
WI 


in Radius be A C, WN cf Seo 


3. and > tm ne Oe PoE 
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Let AB, A B repreſent the Lines of Sines on the Sector, and let BB  * 
the Diſtance between 90 and go, be to the given Radius A C. 
Here the Lines A 40, A go, A 99 may be called the lateral Sines of 40, 
50, and 90, in regard of their place on the (ide of the Sector. The 
Lines between 40 and 40, between 50 and 50, between go and go, may be 
called the parallel Sines of 40, 50, and go, in regard they are parallel one 
to the other. The whole Sine of go gr. here ſtanding for the Semidia- 
meter of the Circle, may be called che Radius. And therefore if A C 
be put over in the Line. of Sines in 90 and 90, and fo made a Parallel 
Radius, his parallel Sine hetween 30 and 50 ſhall be BD, the Sine of 30 

required. And becauſe 30 taken out of go, the Complement is 40, his 
parallel Sines between qo and 40 ſhall be BG, che Sine of the Comple- 
ment which was required. 


. The right Sine of any Ark being given: to find the Ri 


Urn the Sine given into a parallel Sine, and his parallel Radius hall. 
be the Radius required. oY 
As if B D were the given Sine of 30 gr. and it were required ro find 
the Radius, let B D be made a pars [Sine of go gr. byapplying it over 
in the Line of Sines berween 50 and 30, ſo his ad een 
0 and o ſhall be A C, the Radius required. 


3. The Rad A Circle, or the right Sine of any A, 1 
" that- 


and a ftreight Line reſembling 4 Sine, 10 find the quantity 


n Sine. 
* "Ke che Radius or right Sine given be turned into his Parallel, then 
L icht Line gi ; — — 
Degrees and minutes where it ſtayeth. 


| all give che 


48 The general Uſe of Sines a Tangent. 
5 4. The. Nadia or any right Sine being given, to find the Verſed Sine 


E the Ark, whoſe Verſed Sine is required, be leſs than the Quadrant, 

take che Sine of the Complement out of the Radius, and the Remain- 

der ſhall be the Sina Vtrſiu, the Verſed Sine of that Ark. 

As if A B being the late: al Radius, it were required to find the Verſed 
Sine of 40 gr. here the Sine of the Complement is A 50, and therefore 
-B go is the Verſed Sine required. Or if I reckon from B at the end vf 
the Sector, toward the Center, the Diſtance from 90 to 80 is the Verſed 
Sine of 10 gr. from go to 70, the Verſed Sine of 20 gr. from 90 to 60 

is che Verſed Sine of 30 gr. and ſo in the reſt. | | 

If A D be che given Sine of 50 gr. and it be required to find the Ver- 

ſed Sine of 30 gr. here becauſe A D is uriequal to the lateral Sine of go gr. 
I make ic a Parallel. And firſt I find the Radius A C, then the Sine of 
che Complement A 40, which being taken our of A ©, leaverh C 40, 
for the Verſed Sine of 30 gr. which was required. 5! | 

But if che Ark whoſe Verſed Sine js required, be greater than the Qua- 
*drant, his Verſed dine alſo is greater than the Radius, by the richt Line 

As if A C being the Radius given, it were required to ſind che Verſed 
Sine of 130 gr. here the exceſs above ge gr. is 40 gr. and therefore the 
Ver ſech Sine required is equal to che Radius A C and A 40, both being 


ſet together 
„ee e Radin bing given, u find the Chords of rue 


* 


He Sines may be ſittedd many ways to ſerve for Chords; 1. A Sine 

Q being the half of the double Ark, if the Sine be doubled; it giveth 

the Chord of che double Ark, a Sine of 10 m” doubled giveth a Chord 
of 20 gr, and a Sine of 25 gr. being doubled giveth s'Chbrd of 50 gr. 
and ſe in che reſt; As here B D, che Sine of B C, an Ark of 40 f. 
being doubled, giveth B E che Chord of BCE, which is an Ark of 
80gr. Wueréfore if the Radius of the Circle given be equal to the 
lateral Radius, let che Sector be opened near unto his length, ſo that both 
the Lines of Sines may make but one direct Line: ſo the Diſtance on the 
ines between 10 and 10 ſhall be a Chord of 20, the Diſtance between 


a oand 


r d Ofe — 49 
20 and 20 ſhall be a Chord of 40, and the Diſtance between 30 and 303 


ſhall be a Chord of 60, and ſo in the reſt. 
2. Becauſe a dine is the half of che Chord of the double Ark, che pro- 


portion holdeth. 


* 


5 Hes - 


Ms xx Zo 26 Is 72 10 26 50 40 56 0 


As the Diameter F H unto the Radius A H, ſo the Chord B 
the Sine DE, or the Cherd G L unto the Sine A L, and chen if * 
dius A H be put for the Diameter, which is a Chord of 180 gr. the Sine 
D Eor AL, ſhall ſerve for a Cyped of 80 gr. and the Semiradius which 
is che Sine of 30 gr. ſhall ſerve for a Chord of 60 gr. and go for the Se- 
midiameter of a Giecle, and ſo in the reft. So that by theſe means we 
ſhall not need to double the Lines of Sines as before, but only to double 
the Numbers. And to this purpoſe I have ſubdivided each degree of the 
Sines into two, that ſo they might ſhew how far che half degrees do reach 
in che Sines, and yet ſtand for whole degrees when they are uſed as 


Chords, 

if che Radius of the Circle given be equal to the lateral 
Semiradius (che Sine of 30 gr. and Chord of 60 gr.) there needs no far- 
cher work, then to take the Sine of 10 gr. for a Chord of 20 gr, and a 
Sine of 15 gr. for a Chord of 30 fr. &c. 

But if che Radius of che Circle given be eicher greater or leſſer than 
the lateral Semiradius, take the Diameter of it, and make it a Parallel 
Chord of 180 gr, by applying it 9 Lines of Sines between 90 

and 


Sies of 30 and 36, and 
llelsraken from. che lateral oo ahbe che Chords 


ven were the Line A B, and it. 

wo" — 2 de p Firſt I make AB a pa- 
of 18 or the half of it a parallel Chord of 90 gr. ſo 
10, doth give me E G the Chord of 80 f/. whi was. 


3: Seton Sine ofthe Complement of the half Ark 8 
ius, { jw the ſame whole Ark is unto the Chord of it: If 
ſex Chord, we may find it without ad. 
; the Number. For applying over che Radius. 
cement Fry half che Ark required, his Pa- 
r , 
; ooo, were A C, and it _ 
Saks g the Chord of 4 . the half of 40 gr. is 20 
I make AC ap Sine 

of 70 fr. tad fic ban aal Si 3.4 GL, doth give me R G, che Chord of 
. agrecablero the Semidiameter AC. 


1 two right Line reſenling the Chord. * Verſed gur, 2 


> 


. 
% 


bet che wo right Lines given be AB, re- 
e Chord, G D che Verſed Sine of 
whoſe Arch A G Bis unknown, and 


ID ane the 


2 
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6. The ch of any ui b to find the Diameter Rall. 

Urs the Chord given unco a parallel Chord and his parallel Semi- 

—_— che Semidiamerer, and che paralle Radius ſhall be 
1aMmerter, 

As if FG be the Chord of 80 gr. I put chis over in G and L, the Sine 


of 40, and Chord of 80 and che parallel Chord of a 80 N 
me A Brhe Banater required 1 


15 — 
7x 22 
4 : : | « 
1 1 : 
1 
1 
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Or if I turn the Chord given er If lee nnd 
his parallel Size of the Complement of half the Ark, doth give me 5 


Asif F G be che iren Chord of 40 3 
the Sines of N 4 he elf of op « ig 20 gy 


tele gen me Br 


7 7 re of - 
25 2 ral 2 


ngrcable_to that 
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f exchSenidiamerer — in ſuch ſort, as the — of 1 
* Seffor,/ and right Lines drawn through each diviſi- 
on Perpendicular to thoſe Semidiameters like unto Sines; The Points 
where; the Sines dramn through the one Semidiameter do meet the 
Sines of the drawn through the other Semidismeter, ſnall 
be the Points hich the Ellipſis is to be drawn. 
Let the Diameters be A B, D E, one eroſſing the middle of the other 
in the F 1 oe brſe-the Semidiamerers C A, CB; then the 
like unto the Lines of Sine: * Seftor, 
"eight of Lines : So, the Ellipſis ſhall be drawn. 
h the Bhs = the Sines of 10 and 80, of 20 and, 


ol 39 and 60, Ge. ; 
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either ſide of the Diameter in ſuch ſore as the greater Semidiamete r 

C E is divided by the leſſer, in the Point D, and draw a Line winding 

through all thoſe Points,the Line ſo drawn ſhall be the Ellipſis. 

Or —— the help of the Sector) we may with the Radius A C, 
upon the Centers D ud E, deſeribe two occult Arches meeting in 
the Points K and L. Then taking between C and K, any Number of 
of Points MN, we may from the Centers K and L, with the Semidia- 
meter M B deſcribe four occult Arches; and with the Radius A M, 
and the ſame Centers K and L, croſs them again with other four Ar- 

ches in the Points at O. In like manner, from the ſame Centers K and L., 
with the Radius N B, we may deſcribe other four occult Arches; and 

with the Radius A N, and the former Centers crofs them again, with 
four Arches in the Points ar P, and fo draw the Ellipſis ehrough che 
Points OP,&c. 8 5 8 

This is ( in effect) as we ſhould tye s thread about A and L, and 
then draw it eaſily from the Point A round about the tro former Cen · 
ters K and L, until it were brought to the Point A again: which is alſo 

an eafie way to deſcribe an llipſis. 

The diſtance of theſe former Points from either Semidiameter may 
be ſee down in Numbers. For ſuppoſing the leſſer SemidiamererC-D;to. 

be 10, the greater (CB) to be 16, (or otherwiſe divided into any 
Number of known Points,). If we have the proportion between CG. 
and C B, we may find the length of the Perpendicular G 1. 

If the Proportion be as + to 2, the Perpendicular will be 8. 66. 

It the Proportion be as 2 to 3, the Perpendicular will be about: 


7. 4 


As the greater Semidiameter CB 
to the part given CG. 
So 10000, the Radius CB 
to the Sine of CG 
whoſe Complement is GH 
As the Radius | CF 
to the Sine of the Complement GH 
So the leſſer Semidiameter 


to the Perpendicular. G1 . . ä 
The ſame may alſo be found without knowing the Sines:- For the 


; Perpendicular G H is a: mean Proportional between & Gand GB :: - 
-which being known: ©; *- | | 
.-—As/CFungED,:fois G NH unto G J. 
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Wo be Sector to the Cy ry e 
© ea berg wr auigns 


Ti is one thing to open the Edges of the Sector to en Angle, and ano- 


cher thing to open the Lines on the Sector to the ſame Angle. For 
the Lines of Lines on the one ſide, and the Lines of Sines on the other 
ſide, do make an Angle of 2 gr. when the Sector is cloſe ſhut, and the 
Edges do make no Angle at all. So likewiſe the Lines of Szperficies 
and che Lines of Solids do make an Angle of Io pr. which are to be 
allowed to the Edges. - 

The Lines of Lives may be opened to a right Angle, if the whole 
Line of 200 parts be applied over in 8 o and 60. 

The Line of Sines may be opened to a right Angle, if the large Se- 
cant of 45 gr. be applied over in the Sines of 90 gr. or if the Sine of 
por. be applied over in the Sines of 45 gr. or if the Sine of 45 gr. be 
applied over in the Sines of 30 gr. 

If it be required to open thoſe Lines to any other Angle, take out 
the Chord thereof, and apply it over in the Semiradiu, and thoſe Lines 
ſhall de opened to that Angle. 

At if it were required to open the Sector in the Lines of S ines to an 
of 40 gr. take out the Chord of 40 gr. and to it open the Sector 


in che Chord of 60 gr. ſo ſhall the l. ines of S iner be opened to the Angle 


required. Or if the ſame Chord of 40 gr. be applied over between 
Jo, and 5 o, in the Line of Lines, they ſhall alſo be opened to the fame 
Angle. If ic be applied over in 25 of the Lines of S»perficies, or 125 
in the Lines of Solids, they alſo ſhall be opened to the fame Angle: 
becauſe the Chord of 60 gr. or Sine of 30 gr. and 50 in the Lines of 
Lines, and 25 in the Lines of Saperſicies, and 125 in the Slide, are all 
of the ſame length with the Semiradiuu. 

Or if the Semiradius by applied over between the Sine of 30 gr. and 
the Sine of the Complement of the Angle required, it will open the 
Lines of Sines to that Angle. 

As if the Semiradius be app 


eee 
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of the Angle; if it fall on 30 gr. the Angle is 40 gr. if on 60 gr.the 
Angle is 30 gr. & c. 8 . | 

Or take over the parallel Chord of 60 gr. and meaſure it in the la- 
teral Chord, and it ſhall there ſhew the quantity of the Angle, As if 
the Seer being opened to an Angle, I ſhould take over the Parallel 
of 30 gr. of the Sines, and 60 gr. of the Chords, and meaſure it in the 
lateral Chords, find it to be 40 gr. the Angle comprehended between 
the Lines of Sines is 40 gr. but the Angle between the Edges of the: 
Sector is 2 gr. leſs, and therefore but 3Þ gr. ; | 


9. To find the quantity of any Angle given. 


E out of the Angular Point, to the quantity of the Semiradlu, be 
& deſcribed an occult Ark that may cut both ſides of the Angle, the 
Chord of this Ark meaſured in the lateral Chord, ſhall give the quan- 
tity of the le. 5 | 

Let the Angle given be B AC: firſt I take the Semiradiu with the 
Compaſſes, and ſetting one foot in A, I cut the ſides of the Angle in 
B and C; then I take the Chord BC, and meaſare it in the lateral 
Chord, and I find it to be 14 gr. and 15 win. and ſuch is the quantity of 
he. Angle given. 


Or if the Ark be deſcribed out of the Angular Pdint at any other 
diſtance, let the Semidiameter be turned into a parallel Chord of 
60 gr. then take the Chord of this Ark, and carry it Parallel, till it 
crols in like Chords : ſo the place where ic ſtayeth ſhall give the quan- 
tity of the Angle. | 

As inthe former example, if I make the Semidiameter A Ba paral- 
lel Chord of 60 gr.and then keeping the Sector at that Angle, carry the 
Chord B C parallel, till it ſtay fu like Chords; I ſhall find it to ſtay in no 


other but 11 gr. 15 min, and ſuch is the. Angle B.A C. = 
ES | 10. Upon: 
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10. Upon a right Line, and 4 Point given in it, to make an Angle equal 
to am 4215 given. 


Irſt out of · che Point given deſcribe an Ark, cutting the ſame 
Line: then by che g Prop: sfore, ſind the Chord of the Angle given 
agreeable to the Semidiameter, and inſcribe it into this Ark: ſs a right 
Line draun through the Point given, and the end of this Chord, (hall 
be the ſide that makes up the Angle. ſ 
Let the right Line given be A B, and the Point given in it be 4, and 
let the Angle given be 11 gr. 15 min. Here I open the Compaſſes to 
any Semidiameter A B, ( but as oft as I may conveniently to the lat e- 
ral Semiradius) and ſetting one foot in 4, I deſcribe an occult Ark 
BC; then I ſeek out the Chord of 11 gr. 15 min. and taking it with 
the Compaſſes, I ſer one foot in B, the other croſſeth ehe Ark in 
C, by which I draw the Line A C, and it makes up the Angle re- 


11. Todivide the Circumference of a Circle into any parts required. 


1 360, the meaſure of the whole Circumference, be divided by the 
Number of parts required, the Quotient giveth the Chord, which 
being found will divide the Circumference. 

SoaChord of 120 gr. will divide-the Circumference into three 
equal parts ; a Chord ot 90 gr. into four parts; a Chord of 72 gr. into 
five parts; a Chord of 60 gr. into ſix parts; 8 Chord of 5 1 gr. 26 min. 
into ſeven parts; a Chord of 45 gy. into eight parts; a Chord of 40 gr. 
into nine parts; a Chord of 36 gr. into ten parts; a Chord of 32 gr. 
44 min, into eleven parts ;a Chord of 30 gr. into twelve parts. 

In like manner if it be required to divide the Circumference of the 
Circle whoſe Semidiameter is A B, into 323 firſt I take the Semidia- 
meter A B, and make it 8 parallel Chord of 60 gr, then becauſe 360 gr. 
being divided by 32 the Quotient will be 1 1 gy: 15 win. I find the pa- 
rallel Chord of 11 gr. 15 win. and this will divide the Circumference 
into 32. 8 
Zit bete the parts being many, it were better to divide it firſt into 
fewer, and after to come over it again. As firſt to divide the Circum- 
ference into 4, and then each 4 parts into 8, or otherwiſe, as the parts 
May be divided. 0 | 
ts IO! 12. To 
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12. To divide aright Line ly extreme and mean proportion. 


T He Line to be divided by extreme and mean proportion, hath the 
ſame proportion to his greater Segment, .as in Figures inſcribed 
in the ſame Circle, the (ide of an Hergen a figure of (ix Angles, hath 
to a ſide of a Decagon a figure of ten Angles : but the ſide of a Hex«* 
gen is a Chord of 60 gr. and the ſide of « Decagen is a Chord of 36 gr. 

Let A Bbethe Line to be divided: if I make ABa parallel Chord 
of 60 gr. and to this Semidiameter find A C 8 Chord of 36 gr. this AC 
ſhall be the greater Segment, dividing the whole Line in C, by extreme 
and mean proportion. So that, 4 

As A B the whole, is unto AC the greater Segment: ſo A C the 
greater Segment, unto C B the leſſer Segment. 

Or let A C be the greater Segment given: if I make this a parallel 
Chord of 36 gr. the correſpondent Semidiameter ſhall be the whole 
Line A B, and the difference C B the leſſer Segment. 


A | C | B 


Or let C be the leſſer — given: if I make this a paralleſ 
Chord of 36 gr. the correſpondent Semidiameter ſhall be the greater 
Segment A C, which added to C B, gives the whole Line A B. 
To avoid doubling of Lines or Numbers, you may put over the whole 
Line in the Sines of 72 gr. and the parallel Sine of 36 gr. ſhall be the 
greater Segment. 
Or if you put over the whole Line in the Sines of 54 gr.the parallel 
Sine of 30 gr. ſhall be the greater Segment, and the parallel Sine of 
_ 18 gr, ſhall be the leſſer Segment. 
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of the projection of the Sphere in Plano. 
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* > 0.3195 To Proje the Sphere in Plano, by rei Lines 


T He Sphere may be projected in Plans in ſtreight Lines, to in the 
Anale m, if the Semidiameter of the Circles given be divided 


* 


in ſuch ſort as the Line of Sine: an the Sector. 

Ae if che Radu of the Circle given were A E, the Circle thereon 
__ - deſcribed may repreſent the Plane of the general Meridian, which 
Aivided into four equal parta in E, P. E, S, and croſſed at right Anples 
with E E and PS, the Diameter E E, ſhall repreſent the Equator,and 


Hy P S; the Circle of the hour of 6. And it is alſo. the Axis of the World, 


wherinP ſtands for che North Pole, and S for the South Pole. Then 


muy each quarterof the Meridian be divided into 90 degrees from the 


Equator towards the Poles. In which we number 23 degrees, 30 min.the 


greateſt declinatibn of the Sun from E to S Northwards, from E to 
wy Southwards, the Liane drawn from S to w ſhall be the Ecliprick, 


. „ eee Equator chrongh & and y ſhall be 
N . ſe common Sections with the Plane of the Meridian, if 
we ſha ll d 


ivide each Semidismeter of che Ecliptick into go degrees, in 
ſuch fort as the Siner are divided on the Secter. The ſirſt 30 degr. from 
A towards S ſhall ſtand for the Sign of Y. The 30 degr. next follow - 
ing for 5. The reſt of I S A, &c. in their order. So that by theſe 
means we have the place of the Sun for all times of the year. 

If again we divide A P, A 8, in the like fort, and ſet thereto the 
Numbers 10, 20, 30, Cc. unto 90 degrees, the Lines drawn through 
each of theſe degrees parallel to the Equator ſhall. hew e 
on of the Sun, and repreſent the Parallels of Latitude. x 


It festher, we divide A E, A E, and esch of his Parallels equally 


ia the like ſore, and then carefully draw a Line 22 _ degr. 
Eliptical, and 
repreſent 
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Of the Projetion' of the e - 59 s 
repreſent the Hour · circles. The Meridian P ES, the hour of 12 at | 
” noon ; that next unto it drawn through 75 degrees from the Center, the 
hours of 1 1 and 1, that which is drawn through 60 degrees from the 
Center, the hours of 10 and 2, &. 


To theſe we may add the months of the year and the days of er 
month, placing Fanuary about E, March abort E, Jane about ),Fely about 
K, September about E E, December about the Tropick of : and ſo the 
reſt acccording to their Declination from the Equator. | 

Thea having reſpe& unto the —_ we may on from 

2 North 
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„a the ian the pls. 
| E Northward unto Z, and there place the Zenith: by which, and the 
- Center, the Line drawn Z AN, ſhall the Vertical. Circle, paſſing 


through the Zenith and Nadir, and through the Center at A, in the 
Points of Eaſt and Weſt, and the Line M A H croſſing it at right An- 
gles, (hall repreſent the Horizon. | 

Theſe two being divided in the fame ſort as the Ecliptick and the 
Equator, the Line drawn through each degree of the Semidiameter 
A Z, parallel to the Horizon, ſhall be the Circles of Altitude, and 
the Divilions in the Horizon and bis parallels ſhall give the Az 
muth. HY . ; 

Laſtly, If through 18 gr. in AN, be drau na right Line IK parallel 
to the Horizon, it ſhall He the time hen the day breakeeh, and the 
end of che twilight. | 


Some Uſes of this Projection. 


Des 
Fos Example of this Project ion, let the place of the Sun be the 


laſt degree cf N, the Parallel paſſing through this place is L D, 
and therefore the Meridian Altitude ML, and the depreſſion below 


che Horizon at midnight HD: the Semidiurnal Ark L C, the Semi- 


nocturnal Ark C D; the Declination A B, the Aſcencional difference 
B C, the Amplitude of Aſcention A C. The difference between the 
end of twiligli and the day break is very ſmall ; for it ſeems the Pa- 


rallel of the Sun doth hardly croſs the Line of twilight. 


If che Altitude of the Sun be given, let a Line be drawn from it 
Parallel to the Hor zon: ſo it ſhall croſs the Parallel of the Sun, and 
there ſhew both tie Azimuth and the Hour of the day. As if the place 
of the Sun being given as before, the Altitude in the morning were 
found to be 20 degrees, the Line F G drawn Parallel to che Horizon. 
through 204-grees in AZ, would croſs the Parallel of the Sun in O- 
Wherefore F © ſheweth the Azimuth, and L © the quantity of Hours 
fr om the Meridian. Ir ſeems to be about half an hour paſt 6 in the 


' morning, and yet more than half & Point ſhorr of the Eaſt. 


The diſtance of two places may be alſo ſhewed by this Projection, 
their Latitudes being known, and their difference of Longitude. 


For, ſuppoſe a place. in the Eaſt of Arabis, having 20 degrees of 


North Latitude, whoſe difference of Longitude from Londox, 1s found 
by an Eclipſe to be 5 Hours, * Let Z be the Zenith of Landon, the 


-Parallelof” Latitude tor, that other place muſt be LD in hͤ ch the 


difference 


be divided in ſuch ſort as the Tangent on the lide of the Sector, the dif- 
. ference being only in their denomination. 


- 


8 
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difference of Longitude is L O. Wherefore © repreſenting the ſite 

of thar place, I draw through © x Parallel to the Horizon M H,croſ- 

ſing the Vertical A Z near about 7 o degrees from the Zenith, which 

multiplied by 20, ſneweth the diſtance of London, and that place to he 
1400 Leagues. Or multiplied by 60, to be 4200 miles. 


Sx cT. II. 


To project the Sphere in Plane, by Circular Lines. 


off ew Sphere may be projected in Plano by Circular Lines, as in 
the general Aſtrolabe of Gemma Friſe, by the heſp of the Tan- 
gent on the ſide of the Sector. 

For let the Circle given repreſent the Plane of the general Meridian 
as before; let it be divided into foùr parts, and croſſed at right Angles 
with E the Equator, and PS the Circle of ebe Heur of 6, wherein 
P ſands for the North Pole, and S for the South Pole: Let each quar- 
ter of the Meridian be divided into go degrees, and fo the whole into » 
360, beginning from P, and ſettting to the Numbers of 10, 20, 30 &c. 
go at E, 180 .arS, 270 at E, 360 gt P. The Semidiameters AP, AE, 
AS, A E, may be divided according to the Tangents of half their 
Arks, that is a Tangent of 45 degrees, which is always 10000, equal 
to the Radius, ſhall give the Semidiameter of go degrees, a Tangent of 
40 degrees 83910, ſhall give $0 degrees in the Semidiameter : a Tangent 
of 35 degrees 7002 t ſhall give 70, &c, So that the Semidiameters may 


Haying divided che Circumference and the Semidiameters, we may 
ealily draw the Meridians and the Parallels by the help- of the q 
Suter. | 

The Meridians are to be drawn through both the Poles PandsS,.. 4 
and the degrees before graduated in the Equator. The diſtance of 5M 
the Center of esch Meridian from A, the Center of che Plane, is equal 
to the Tangent oſ the ſame Meridian, reckoned from the general Me- 
ridian PES E, and the Semidiameter equal to the Secant of the ſame 
depree, | | 5 

Ae example, If I ſhould draw the Meridian PBS, which is. 
the tenth from PZ 5, the Tangent of 10 gr. 17623, givech me A C, 
and the Secant of 10 gr, 101 543, giveth me S C, wherefore ay the> 
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Tue Paratlels ite to be — the degrees, in A P, AS, and 
their correſpondent degrees in the general Meridian. The diſtance of 
the Oenter of each Parallel from A the Center of the Plane, is equal 
to the Secant of the fame Parallel from the Pole, and the Semidiamẽter 


equal 


Of the Projettionef the Sphere: 8 
equal to the Tangent of the ſame degree. As if I ſhould draw the 
Parallel of $0 degrees, which is the tenth from the Pole S, firſt J open 
the Compaſſes unto A Che Tangent of 10 degrees 17633, and this gi- 
yeth me che Semidiamerer of this Parallel, whoſe Center is « lictle 
from 8, in ſach diſtance as 101543 the SecantsSC is longer than 
10000, the Radius S A. 

The Meridians and Parallels * drawn, if we number the 23. degr. 
30 win. from E to & Northwards, from Æ to w Southward, the Line 
drawn from S to vp ſhall be the Ecliptick: which being divided in 
ſuch ſore as the Semidiamerer AP, the firſt 30 degrees from A to S ſhall 
ſtand for the Sine of 7; the 30 degr. next following for &; the reſt 
for I, S A, &c. in their order. 
lt farther we have reſpect unto the Latitude, we may number ie 
ſrom E Northward unto Z, and there place the Zenith, by which and 
the Center, the Line drawn Z A N, ſhall repreſent the verticle Cir- 
cle, and the Line M AH, croſſing it at right Angles, ſhall repreſenc 
che Horizon, and theſe divided in the fame fort as A P, the Circles 
drawn through each degree of the Semidiameter A Z, Parallel to the Ho- 
rizon, ſhall be tbe Circles of Altitude: and the Circles deawa through 
the Horiron and his Poles, ſhall give the Az muths. 


Some Uſes of this Projection. 


Or Example of this Projectioa, let the place of the Sun be in the 
F'begioming of , the Parallel paſſing through this place is > OL, 
and therefore the Meridian Altitude M L, and the depreſſion below 
the Horizon at Midnight H O, the Semidiurnal Ark L O, the Semi- 
nocturnal Ark O ©, the Declination A R, the Aſcenſional difference 
R ©, che Amplitude of the Aſcenſion A ©, | 

Or if A be put to repreſent the Pole of the World, then ſhall. 
PES E ſtand for the Equaror, and PSS w for the Ecliptick, and 
the reſt which before ſtood for Meridians, may now ferve for particu- 
lar Horizons, according to their ſeveral Elevations. Then the . 
place of the Sun given to be 24 degrees of N, his Longitude ſhall be 
PI, his right Aſcenſion PH, his Declinetion HI. And if the place 
given be 19 degrees of A, his Long tude ſhalt be P K, his right Aſcen- 
tion PN, his Declinatien N K. Again, the Deelinstion brought to 
the Horizon of the place, ſhall there (hewthe Aſcenſionsl difference 3 
Amplitude of Aſcenſion, and the like concluſions of the Globe. But I 
| intend 


64 Of the Projefiiin of the Sphere. 
intend not here to ſhew the Liſe of the Aſtrolabe, bat the Uſe of the 
= Seftor in Projection. YZ | 

E And after this manner ma/ a Nocturnal be projected to ſhew the | 
2 Hour of the Night, whereof I will ſet down a Type for the uſe of 
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It conſiſts, as you ſee, of two parts, the one is a Plane divided 
equally according to the 24 hours of the day, and each hour into quar- 
ters or minutes, as the Plane will bear: the Line from the Center to 
XII, ſtands for the Meridian, and XII ſtands for the hour of r12ax | 
midnight. The other part is a rundle for ſuch ſtars as are near the 
North-pole, together with the twelve months, and the days of each 
month fitted to the right Aſcenſion of the ſtars. Thoſe that have occa- 
ſion to ſee the South- pole, may do the like for the Southern Conſtel- 

Aacions, and pm them in a Rundle on the back of this Plane, and ſo it þ 
may ſerve for all the World. * 


The 
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© + The Uſe of this Nefturnal, 


The Uſe of this Nocturnal is eaſie and ready. For look up to the 
Pole, and ſee what Stars are nearthe Meridian : then place the Run- 
dle co the like ſitua tion, ſo the day of the month will ſhew the hour of 


the Nizht. 
Scr. III. 


Another way to Preject the Sphere by Circular Lines. 


T He Sphere may be projected in Plans, by circular Lines, as in 
the particular Aſtrolabe of Jabs Stophlerin, by help of the Tan- 
gent, as before. | 
For let the Circle given repreſent the Tropick of , let it be divi- 
ded into four parts, and croffed at right Angles with A C che Equi- 
noctial Colure, and M B the Solſtitial Colure, and general Meridian, 
the Center P repreſenting the Pole of che World. Let each quarter be 
divided into go degreer, and ſo the whole into 360, beginning from 
A towards B. The Meridian P Mor P B, may be divided according to 
the Tangent of half his Ark. So as the Ark from the North Pole to 
the Tropick w being 90 degrees, and 23 degrees 30 min. that is 113 de- 
grees JO min. and the half Ark 56 degrees 45 win. the Meridian ſhall 
be divided into 90 degrees and 23 degrees 30 win. in ſuch ſort as the 
Tangent of 56 degrees 45 win. on the (ide of the Seiter is divided 
into degrees and half degrees, of which PE the Ark of the — 
90 degrees fi om the Pole, ſhall be given by the Tangent of 45 degrees, 
And P S the Ark of the Summer Tropick 66 degrees 30 win. from the 
Pole, ſhall be given by the 4 of 33 = 4 15 min. Andthe 
Circles drawn upon the Center P through Æ and S, ſhall be the Equa- 
tor, and the Summer Tropick. | 
Having the Equator and both the Tropicks,the Ecliptick Y S mu w 
ſhall be drawn from the one Tropick to the other, through the inter- 
ſectionof the Equator and the EquinoRial Colure. And it may be di- 
vided firſt into twelve Signs after this manner: PE the Ark of the 
Pole of the Ecliptick 23 degrees 30 min. from the Pole of the World, 
ſhall be given by the Tangent of 11 degrees 45 min. The Center of 
the Circle of Longitude paſſing through this Pole EV and m, ſhall 
K be 
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be found at D ( fomewhar below B) by the Tangent of 66 ** 
30 min. Then pag Daraw in occuk Live parallel to AC, and 
divide ic on each (ide from D, in ſuch ſort as the Tangent is divided 
on the (ide of the Sector, allowing 45 degrees to be equall to D E, 

fo the thirtieth degree from nd the right hand, , ſhall de the 


Center of the Circle of * paſſing * E & and UM. The 
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- fintieth degree, the Center _— 1 B. The thirtiech gr. from D towards 


the left hand, the Center of E R. The ſixtietk, the Center of = E&. 


And the other IEA beake rages dividr-earh 
lige io 30 gr. | 2 L 
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If farther we have reſpe@ unto the Latitude, we may (che Meridi- 
an being before divided) number it from P Northward unto H, and 
there place the North Interlection of the Meridian and Horizcn : 
then the Complement of the Latitude being numbred from P South- 
ward unto Z, ſhall there give the Zenith; and 90 degr. from Z South- 
ward unto E, ſhall there give the South interſe ction af the Meridien 
and Horizon. The middle between F and H (hall be & the Center of 
the Horizon Y H = F, paſſing through the beginning of Fand , un- 
leſs there be ſome former errrour. | | 
All Parallels to the Horizon may be found in like fort by their In- 
terſections with the Meridian, and the middle between thoſe Inter- 
ſectiont is always the Center. 
. The Azimuths may be drewn 8s the Cireles of Longitude were be- 
fore. For the Circle of the firſt Verticle Y Z u, will be found at I 
( ſomewhat neer unto B) by the Tangent of the Latitude. And if 
through I we draw an occult Line parallel to A C, and divide it on 
eich lide from I, in ſuch ſore 8s che Tangent is divided on the fide of 
the Sector, allowing 45 degrees to be equal to IZ, theſe Diviſions 
ſhall be che Centers, and che diſtance from theſe Diviſiong unto Z, 
ſhall- be the Semidiameters whereon to deſcribe the reſt of the 
Azimuths. | 


Some Uſes of this Projection. 


Fo example of this Projection, let © the place of the Sun given 
be 10 degr. of N: a right Line drawn from P through this place 
unto the Equator, ſhall there ſhew his right Aſcenſion Y K, and his 
Declination K ©. Then may we on the Center P and Semidiameter 
@ Pdraw an occult Parallel of Declination, croſſing the Horizon in 
L, M. the Meridian in G and N. So the right Lines B Land P M pro- 
duced, ſhall ſhew the time of the Suns riſing and ſetting, I Q the 
difference of Aſcenſion, R the difference of Deſcenſion, F L the 
Amplitude of rifing, and ® M the Amplitude of his ſetting, L NM 
ſheweth the length of the night, Z G ſheweth his diſtance from the 
Zenith at noon, H N bis depreſſion below the Horizon at midnight. 
And then having the Altitude ofthe Sun at any time of the day, the In- 
ter ſection of the parallel of Altitude with the parallel of Declination, 
ſhewerh the Azimuth, and a right Line drawn from P through this In- 
terſection, giveth the hour of the day. 

H 2 SECT, 
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Sn c * | IV. 
A third ney to-Projett the Sphere in Plano, by (trcnler Lines. 


He Sphere may be Projected in Plans by Circular Lines, after 
the manner of the old coneave Hemiſphere, by the help of the 
Tangent on the (ide of the Secter. | | EP 

For let the Circle-given repreſent the Plane of the Horizon, let it 
be divided into four parts, and croſſed at right Angles with 8 N the 
Meridian, and E V the Verticle; ſo as 8 may ſtand for the South, N. 
for the North, E for the Eaſt, W che Weſt part of the Horizon, and. 
the Center Z repreſent alſo the Zenith. Let each quarter of che Ho- 
rizon be divided into 90 degrees, and ſo the whole into 360 degrees, 
beginning from N, and ſetting to the numbers of 10,20,30,05c. gn 
E, 180 at 8, 270 at W, 260 t M. 
The Semidiameters Z N, Z 5, may be divided according to the Tag- 
gent of half their Arks : ſo as the Ark from the Zenith to the Horizon. 
being go grand the half Ark 45 gr. the Semidiameters are to be divi- 
deed in ſuch ſort as the Tangent of 45 gr. as was ſhewed before in the 
ſecond Projection. And if from Z we draw Circles through each of 
theſe Diviſions, they ſhall be Parallels of Altitude. | 

Then having reſpect unto the Altitude, we may (the Meridian be- 
ing before divided) number it from Z to , and there place the In- 
terſection of the Meridian and Equator. The Complement of che La- 
titude from Z unto N, ſhall there give the Pole of the World, and 90 
— from P, (hall there give the other inter ſection of the Meridian 
and Iquator. 
The middle between theſe inter ſections ſhall be A the Center of the 


4 


Equacor, paſſing through E and W, unleſs there be ſome former er- 


rour-, The interſections of che Tropicks depend on che Equator. From 
E23 degrees 30 min. farther ſhall be W the inter ſection of the Meri- 
dian and the Southern Tropick. From & 23 degrees 30 win. nearer 
ſhall be S, the Iaterſection of the Meridian and the Northern 
Tropick. The InterſeQions of the other intermediate Parallels, 
hall be given in I ke ſort, by their degrees of diftance from the Equa- 
tor, and the middle berweenthoſe Interſections is always the Center. 
The Hour Circles may be here drawn asthe Azimuths in the third 


Projection. For the Center of E P W, the hour of 6, will be found 


Of ahevingetiv of nes * 
22 near unto N) by the Tengent of the Latitude, And 
if ehr B we drow an occult Line parallel unto E W, vnd divide 
it on esc [oy rio in _ - as the Tangent is divided on the 
fide of the Seffor, allowing 4 5 degrees des 1 BP, and 13 40 
reer, for every hour, thoſe Beides ſhall be the Centers, and the di- 
ſtance from the Diviſions unto P, ſhall be the — —_ whereon. 
ro.deſcribe thereſt of the hour Circles, 
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n as the Equator. For the Center of 


be Ecliprick way be draw 
that bel aich boch Sourhern Declination, fhall be given by the Ton- 


gent of the Altitude, which the Sun bach in his entrance into W. And 
che Center of the other half by the Tangent of bis Altitude, ar 
his entrance into S, and it may be divided, as in the former Projecti- 
on, or elſe by Tables calculated to that purpoſe. | 

To theſe Circles thus drawn, if we ſhall add the months of the year, 
and the days of each month, as we may well do, at che Horizon, on 
either (ide, between the Tropicksit this Projection ſhall be fitted for 
the moſt uſeful Concluſions of the Globe, as by examples following 
may appear. — Ye 


Sun Uſes of this Projeftien. 


Vor the day ofthe month being given, the Parallel that ſhooteth on 
it, goth hem what declination the Sun hath at that time of the year. 
And where this Parallel croferh. the Ecliptick, there is the place of 
the Sun. Or the place of the Sun being firſt given, the Parallel which 
croſſeth ic, ſhall at the Horizon ſhew the day of the month. Either 
of theſe then being given, or only the parallel of Declination, we may 
follow it, firſt unto the Horizon, there the diftance of the end of the 
p. from E or W, ſheweth the Amplitude; the ſame among the 
ur- circles ſheweth the time when che Sun riſeth or ſetteth. Then 
having the Altitude of the Sun at any time of the day, the Interſection 
of the Parallel of Declination with the Parallel of Altitude ſheweth 
the hour of the day; and a right Line drawn from Z, through this 
Luterſection to the Horizon, giveth the Azimuth. 
Thus in either of theſe Projeions, that which is otherwiſe moſt 
troubleſome, is eaſily done by the help of the Tangent Line, and what 
I have aid of this Line, the ſame may be wrought by Scale and Num- 
bers out of the Table of Tangents. 


£3” Note, that if wnto any of theſe three laſt Projet ions, there be added an 
Index tqual tothe Semidiameter of the Circle, to move upon the Center 
of the Projefios, and the filucial edge thereof divide according to 
the T angents of half Arks;the Semidiameters need not be divided, and 


the Inſtruments will then be fitly accommudated to perform many C 
clufions of the Sphere. = per bone 


DU By 


Fed former ways of Projetig of whe Sphere, the whole Au 

upon any af chem, but eſpecially upon 
this laſt, which = be fitted to the Horizon of any place, the manner 
whereof in _ place I ſhall briefly deliver. 


1. For an Horizontal Dial. 


Ir freight Lines be draws from the Center of the ProjeAion 
through the interſectiom of the hour Circles wich. rmaſt G 
cle or Horizon, thoſe Lines ſo dran ſhall be the true hour Lines of 
an Horizontal Dial in chat Latitude for which the ProjzQion was 
an for the hour Circles cut the e a thoſe e of 
diſtance. | 


4. For an Ereit A ate 


If an Index be divided as the Semidiemeter of che Projeftion ZW 

zs, on both ſides, and laid upon the ſame Diameter WE, the hour 

Lines of the Projection will cut the ſame Index in ſuch degrees from 

f . the Meridian on either (ide, as the hour Lines on ſuch a North or Soath 
DinPoughr's0 have upon the Plane: As, 


11 1 


The hour 5 * bs co britis 


3 
Lines of J 8 40 Index at 
7 5 5 
And theſe are the true hour diſtances for a North or South Plane 


in this Latitude of 51 degrees 30min for which this ProjeRtion.was- 
made. \ 


3. . Fertical Des! ning Dial. 


Suppoſe an upri Plane to decline from the South weſlaurd 24 
degr. 20 win. Such a Plane is deſcribed! in tlie third Book hes 
TreatifeCh4p.7. If yon lay your laden 0 24 20 mia. counted 
from E towards S, and there keep it fixed, che haur Lines of the 
projection 
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projection will cut the Index in theſe degrees from the Meridian; on 
either ſide thereof, at which they are to be drawn upon the Dial 
Plane. | 


Let the Inclining Plane be 1 upon the Scheme, a Ruler laid 
to the Pole of the inclining Plane, and to the ſeveral Points where 
the hours croſs the Plane, the Ruler will cur the outermoſt Circle in 
the degrees that the hour Lines oughtto have upon ſuch an inclining 
Plane. 8 
Thus let the Cirtle W E E, which is the -EquinoQial Circle, be- 
preſent a Plane inclining to the Horizon, a Ruler laid to the Pole of 
the World ( which is the Pole of the Equinoctial Circle) and the ſe- 
veral interſections of the hour Circles with this Circle, ſhall' cut the 
outermoſt Circle in every fifteenth degree, and ſuch diſtance ought 
each hour have from other upon the Plane. | 


5. For Declining inclining Plum. 


Let a Plane decline from the South Weſtward 24 degrees 20 min. 
:and incline to the Horizon Northward 36 degrees, ſuch a Plane is re- 
-peſented in the Disgram of the ſeventh Chapter of the third Book of 
this Treatiſe, by the Circle 3 MD. Now a Ruler laid upon the Pole 
of this Plane, (which is in the Line QH, 90 degrea diſtant from M) 

and the i ions of the hour Circles with che Plane, ſhall cut the 

primitive or horizomal Circle inthe degrees of diſtance that the re 
ſpeRive hour Lines of ſuch « declining inclining Plane ought to have 
upon the Dial Plane. D. 


FE SECT. 5. 
Of Projectinꝑ of the Sphere upon Oblique Cirelri. 


N the four firſt Sections of this Chapter, Mr Gunter hath ſhewed 

how 10 Project the Sphere in Plans upon the principal Great Circles 
of the Sphere, viz. Twice upon the Plane of the Meridian, once upon 
the Tropick of W, or the Equinoctial, ( paraſlel thereto ) and laſtly 
upon the Horizon. | 


To 


| Of the Projettion of the Sphere: 72 

Totheſe Projections I think it will not be impertinent ( but very 
beneficial and ſatisfactor y to tbe Reader) to ſhew how the Sphere ma 
de Projected in Plano upon any Oblique Circle, as upon any Plane 
whatſoever and howſoever ſituate, for all or moſt Diall Planes are Ob- 
dique Circles, and are Horizons in ſome part of the World or other. 
As for Example, A Dial Plane declining from the South Weſtward 

24 degrees 20 min. and inclining Northward 36 degrees ( ſuch is the 
Diall Plane in the tenth Chapter of the third Book of this Treatiſe of 
Dialling) will ia ſome place or other bean Horizontal Plane: And by 
projecting of the Circles of the Sphere in their true politions upon 
this Oblique Plane, you. ſhall not only diſcover in what. Longitude 
and Latitude this will be an Horizon, but will alſo delineate out unto 
you the places of the Hour-lines proper for this declining inclining 
Plane, in 8 quite different manner and form than that which Mr dun- 
ter hath (hewed how to make the Diall in the forementioned tenth 
Chapter of the third Book, by drawing the Plane upon the Horizontal 
ProjeRion for this Latitude, And ſeeing the difference of che two 
ways of working are ſo yarious, and the variety that will appear in the 
placing of the Circles of the Sphere in their true poſitions _ ſuch 
an Oblique Plane cannot but be both beneficial and delightful, I ſhall 
here inſert the manner bow the ſame may be eſtected, not only upon 
chis, but upon any other Oblique Plane whatſoever. | 

To proceed then, Let the Circle HX O D, repreſent a Dial Plane 
declining from the South Weſtward 24 degrees 20 min. and inclining 
' Northward 36 1. | Po * TT 

I, Draw the Diameter H O, and croſs it at right Angles with the 
Line CF meeting in the Center Q. 5-5 

2. Take the half Tangent of 36 degrees, the Planes inclination, and 
ſet it from Q to Z, ſo ſhall Z be the Zenichof-che Place. . 

3. Teke che half Tangent of 54 degreeſh the Complement of the 
Planes inclination, and ſet that from Q to B, ſo ſhall B be the Point 
through which the Horizon of the place muſt paſs. 

4. Take the Tangent of 36 degrees the Plains Inclination, and ſet it 
from Q to C. Or take the Secant of 36 degrees, and ſet it from 
B to C, ſo ſhall C be the Center of the Horizon HBO. | 

5. Take the Tangent of 54 degrees, the Complement of the Incli- 
nation, and ſet it from Qto F. 3 

6. Take 24 degrees 20 Sin. out ef your Line of Chords and ſer that 
diſtance from H to c, from D to d, and from O to c. 

. a . 


X. A 


* eo dhe Projefion if the 8pheve; 


7; A Ruler laid from Z c, ©, an! ©, will give the Points W, S and 
8 the Weſt South and Eat Points thereof. 

g. Draw FG perpendien lar co Q F, or parallel to H O, and extend 
u ben you ſhall fee req uilice. 

8. Draw a Line — the Point E and W extending it till it 
croſs the Line F G laſt drawn, at G, fo ſhall G be the Center of the 
Meridian of the place repreſented by P ZS. 

10. Lay a Ruler from W to Z and it will cut the Circle in a, from 
which Point 4 fer 38 degrees 30 min. the Co · latitude to b, and a Ruler 
laid from W to r the Point P in the Merid anfor the Pole of 
the World. 

11. Ser go digrees of your Chords from bo 7; end from frog, A 
Ruler laid from M to f gives E in the Meridian Circle, for the 
— ines and from W tog gives M for che South Pole, and a right 
P — M hall be the Axis of the World. 
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the Cemer of the dich QT extended — be equal 
to the Secant of the or the Pole > che Plane; Or if from 
T you dt Line rhrough/C io will interſebt Q in the Center of 
the EquinoRial ao, 
14. Divide MP introequll part in D, and draw D G rige 
Aagles to PM, and extend D' Gi 
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. Plain, 3 
* 5 WL = + Tang. 36 4 Plains 
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C Dang. 364 Or == Se- 
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give W, Sand Ein ti | 
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25x of the Meridian. 
| A Ruler laid from W td gives a. 
a b Chord 38 4.30 . WCo-Lar. 
Wb gives P for the Pole Mheſworld 
| bf fg Chord 90 5 
a A Ruler laid from W M gives E 


the Equinoct. W 8, 5M the 
South Pole, and P QM is the 
Axis of the World. 

Through W E E, draw Equi- 
noctial Circle. 


94 
. * 


chrough che Genres 2 the ori 
zon, and its inter ſection with 
Qy will be che Center of che 


ay Fad RF extended, and in inter- 


ſecting, gires the Center of the 


EquinoRtial = Sec. of the Poles 


height above the Plain. 
Divide M P in 2 2 parts in Dand 
draw D G infinitely. 


, will Upon P, at any diſtance. deſcritl the 


Semicircle L DN, lay a Ruler 
from P to G, it wi cx L DN 
in L, at L begin 2 N 
into 122 A laid 
from P to N Fla, will give 
the Tangents of 15 „ee. 
aßen B RO 
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: of the Reſolution i of right-lined Triang les. 


Lu. Parti. 
4 75 
AF 100 
F G. 28 
E. 21 
D., 33 
35 
LG 96 
44 72 
AB 44 
'BD 28 
AD 28 
the reſt. . of Obli BE 356 
Ang E D 160. 
E * Reflangled Triangle. 2 4% 


1, To find the Baſe, both file being gives. . 


| the S:ftir be opened in the Line of Lines to a right Angle (as. 
ee ere C.. Prop. 7. ) ebe out the ades of he 14. 
angle, and lay them, one on he Line, the other on the other Line, ſo as 

they mtet in the Center, and mark boy far they extend. For the Line - 


taken 


* 
* 


- 


Of the Reſolution of right-lined Triangles; fr 
taken from the terms of their exrenſiov, ſhall-be the Baſe required, 
v the (ide oppoſite to the right Angle. | 

Or add the ſquares of the two ſides ( as in Prop. 4. 
Super ſic. ) and the ſide of the compound Square ſhall * Note. that 7 call 
be the * Baſe. | = rongeſt pry 

As if the Lines A E, C E, ſhould be the ſides about Baſe, Ae 
the right Angle, and it were required to find the Baſe —— 
ſubtend ing the right Angle. Os | 

Firſt, Let the Line of Lines to a right Angle by applying the whole 
Line of 10 from 6 in the one Line, to 8 in the other. Then if the grea- 
ter of the two Lines given be leſs than the Line of Lines, I take the 
greater of them A E, and transfer it with the Compaſſes into one of 
the Lines of Liner,and find, that, in my Sefor ( which is 24 Inches long, 
and ſo, the Line of Lines, almoſt 7 Inches) it reacheth ſrom the Center 
to 518... | | | * 

Again, I take the leffer Line C E, and transfer it into the other Line 
of Lines, and find, that it reacheth from the Center unto 150, where- 
fore I take the diſtance from 151 unto 518, and ſuch is the length of. 
the Baſe A Crequir el. : 

If either of the Lines given be too large for the Sefter, then I may 
meaſure them by Feet or Inches, .as ſuppoſe I find the lengeh of A E 
to be about 720, and of CE 210. Then in the Line of Lines ( being 
ſet, one Perpendicular to the other, as before) Lextendthe Compaſſes 
from 210 unto 7 20;and meaſuring this extent in the Line of Lisei, find 
it to be 750 ports, wherefore I prick down 750 parts in the Lice AC, 
from the ſame Scale by which, I. meaſured A E, and CE, So, this Line 


Ac ſhall be che Baſe required, 


In working by .the Line of Swperficies .I need no openi "of thi 
Setter. For, taking the Line CE with my Compalſer, and merfuring 


it in the Line of Saperſcies upon my Sefdor, I find it near: 1 3 parti. 


Then taking the Line A E, I figd it to be about 269. Theſe two be · 
ing added together make 293 and this extent is. the length of the 
Baſe AC required. | | nde 


2. To ſind the Baſe, by having the Angles, and one of. the fides given. 1 


Tyke the ſide given,and turd ic into the parallel Sine of his oppolite- 
Angle; lo che paralle/Radins ſhall be the Baſe. pol 
e oppolite 


- * . ä 7 
9 , 4h oo 8 
* 1 - © - 
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ile Reſolution of right-lined Tria las 
Ann of 73 gr. 45, and it were required to ſind the 
Ba / : 


2 

Firſt, I take the ſide A E with my Compaſſes, and ſet it over in the 
Sines of 73 gr. 45. So, the Parallel Radius taken from between 90 and 
90, will give the Baſe A Crequired. ; 

If the (ide given beſuch as cannot well be fitted over in the Sines of 
his oppoſite Angle, Tmay meaſure it by feet or inches, and ſuppoſe I 
find the length of A E to be 720, then would I take 720 pares our of 
the Line of Lines, and make ir a Parallel Sine of 93 gr. 45; So, the Pa- 
rellel Radius taken from between 30 and go, and meaſured in the Line 
of Lines will be found to be about 750 parts: Wherefore, I prick 
down 750 in the Line AC, by the ſame Scale, whereby I meaſured 
AE: and this Line A C ſhall be the Baſe required. 


3. Tofnd a fide by having the Baſe and the other ide given. 


Let the Sector be opened in the Lines of Lines to a right Angle, and 
the ſide given laid on one of thoſe Lines from the Center : then take 
the Baſe with a pair of Compaſſes, and ſetting one foot inthe term of 
the given (ide, turn the other tothe other Line of the Sector, and ig 
Hall chere ſkew the ſide required. | 
Or take the Square of the ſide out of the Square of the baſe ( as in 
2 Spas - and the fide of the remaining Square ſhall be che 


Thus having AC for the Baſe, and CE, for the ſide of a ReQuogle 


Triangle, the other fide will be found to be A B. 
Or, if A C, being meaſured, be 7 50, and CE, 270, the other fide 
A E will de found to be 720. . 


res ls beving the Baſt, god the fa 


Take the Baſe given, and make it 2 Purellel Radius, ſo the parallel 
Sines of the Angles, ſhall be the 2 ſides required, © 
Thus in the Rectangle A E C, i Abe made « Parallel Radius, the 
ParaHef Sine of 73 gr. 45, will give the fide A R; aud the Parallel 
Sine of 16 gy. 1 3. will give the other ſide C E. 


9 N . | | | 5 To 


Of the Reſolution of ri bi- linea Triangles; 0 
| 3. To nd a fide by having the other fide and the Angles given. 


Take the ide given, and turn it into his Parallel Sine of his oppoſite 
Angle; ſo the Parallel Sine of the Complement ſhall be the ſide re · 
ired, 
9" Thus in the Rectangle DEC, if CE be made aParallel Sine of 
gr. 8. the parallel Sine of 36 gr. 52 m. will give the fide B D. and 
the Parallel Sine of 90 gr. will give the Baſe C D. 


6. To fin tb Angles by having the Baſe and one of the Pas given. 


Firft, take out the Baſe given, and laying it on both ſides of the 
Sector, ſo is they may meet in the Center, and mark how far it ex- 
tendeth. Then take out the lateral Radius, and to it open the Sector 
in terms of the Baſe, This done, take out the (ide given,” and place 
it alſoon the ſame Lines of the Sector from the Center. For the Pa- 
rallel taken in the tertm of this fide, ſhall be the Sine of his oppoſite 


= 
; the baſe given, and make it a Para liel Radius; then take the 
fide given, and carry wry: to the Baſe, till it ſtay in like Sines: ſo 


they Gall give the qu of the of — 
has in the Rectangle A EC, having the Bafe A C, und the fide A E, 
you may find the Angle C A E, to be 16 gr. 110. 


7. Tofind the Anglerby having both the fades given, 


Thus in the Rectangle DEC, having the ſides C E, and E D, you 
may find the leſſer Angle ECD tobe 38 gr. 52 and therefore the 
other Angle ED Cto be 534. 8. | 


nee. Ei Tangent and Steant of anj: 
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Bf the Reſolution bf rig bt- liel Triangles: 


9. The Tangent of any Ark being given, to find the Secant thereof, and 


0. The Secamt of any Ark being given, to find the Tangent thereof; 
. and the Rais. | | 


The Tangent and the Secant, together with the Radius uf every 
Ark, do makes right Angle Triangle z whoſe ſides are the Radius and 
Tangent, and the Baſe always the Secact; and-the Angles always 
known by res ſon of the given Arks, As in the Rectangle A EC, if on 


the Center A, and Semidiameter A E, you deſcribe a Circle, then 
: make A E, to be the Radius, and E C, Tangent of 16. 15 and A Ca 
Secant of 16 gr. 15 W. | | | 


If you deſcribe a Circle on the Center C, and Semidiameter C E, 
then is C E the Radius and E A, «Tangent of 73 gr. 45 w. and CA 


'$ecant of 73. 45. 


Wberefore the Solution is the fame with thoſe before, 


* * In anyright-lined Triangle whatſuver, ©. 
11. To find a fide by knowing the other two fides, and the Angle con- 
tained by them. 
let the Sefor be opened in the Lines of Lines to the Angle given 
hem ed before, Cap. 2. Prop. 7. Then take our the ſides of the Tri- 


angle, and laying them the one on the one Line, he other on the other, 


ſo as they meet in the Center, mark how far they extend. Fer the 
Line Ss between the terms of their Extenſion, ſhall be the third ſide 
required. | | | | : 
. if AC end A D were two ſides of a right Iined Triangle con- 
ining on Angle of 16 gr. 16 m. and it were required, to find the third 


* 


| "Tide tending this Angle. 


Firſt, I ſet the Lines to an Angle of 16. 16 w. by applying the Sine 
of 8 gr. 8 w. over in the Points of 5 and 50, in the Line of Lines. 
That done, I take the longer Line AD, and transfer it with my Com- 


paſles into one of the Lines of Zines, and find it to reach from the Cen- 


ter to 720. | 8 84 og ae 
_— L take the leſſer —— A Cone transfer it into the other Line 

f Lines, where it reachethffom the Center t 340, whereforey] take 
the Giſtance from 540 to 720, and ſuch is heat of che whe ſide 
C D required. 8 
4: Jo ; . Or 


* 


Of the Reſolution of rig bt-lined Triangles. Jr 
Or (if the Lines be given in meaſure) A D 100, and A C 75. Tex” 
tend the Compaſſes from 100 to 75, and meaſuring this extent in the 
Line of Lines, find co be 35. ereupon I take 35 parts out of the 
Scale, by which AC, and A D were meaſured, and prick them 
down in the Line C D. So, this Line C D ſhall be the third (ide 
required, | 


12. To find « ſide by having the other two ſides, and * the adjacent A- 
gles, ſo it be known which of the other Angles is Acute or Oblique. 


Let the Sector be opened in the Line of Lines to the Angle given, and 
the adjacent (ide laid on one of thoſe Lines fromthe Center ; then take 
the other (ide with a pair of Compaſles, and ſetting one foot in the term 
of the former given ſide, turn the other to the otber Line of the Seftor 
which here repreſenteth the (ide required, and it ſhall croſs it in two 
places ; but wich which of chem is the term of the (ide required, muſt 
be E by the Angle. 

As if in the Triangle following, the ſide A C being given, and the 
ſide C and the Angle C A D 16 ęrei 6 . it were required to find the 
ſide A D. | 

Firſt, I open the Sector in the Line of Zines to an Angle of 16 gr, 
16 1. and lay ing the adjacent ſide from the Center A, find where ir 
extendeth in C. Then Itake the other ſide C D with the 2 
ſes, and ſetting one foot in C, and turning the other to the other Line 
of the Seer, I ſind that it doth croſs it both in B and D. 

Or, ( if che Lines be given in meaſure) A C75, and CD 35; I may 
take 35 out of the Line of Lines, and rr foot in 75, I ſhall find 

the other foot to croſs the other Line of the Sed, both at 44 (an- 
ſwerable to AB) and at 100 ( anſwerable to A D.) | 

So that it is uncertain whether the ſide required be A B or A D, on- 
ly it may be judged by the Angle. For if the inward Angle where 
they crofs be Obtuſe, the ſide required is the lefler ; if it be Acute, it 
is the greater. | 


13: To find « fe by having the Angles, and one of the other fides given 


Take the (ide given,and turn it into the Parallel Sine of his oppo- 
— 4 ſo the Parallel Sines of the other Angle ſhall be the op- 
poſite | 


des required. 
M As 


4 282 F the Reſolution of rig li · linel Frieng kei. 
5 As if in the Triangle A BC, having the ſide A D, end knowing 
the Angle C A B to be 16 fr. 16 m. and the Angle A B C to be 143 
4g. 8 n. it were required to find the other two ſides, A C, and B 8 
© The three Anples of a right; lined Triengle, are always equal to 
180 gr. wherefore Ladd 16 gr. 16 m. unto 143 gr. 8 . and by the 
remainder to 180 gr. find the third Angle A C B oppolite to the known 
fide A B, to be 20 fr. 36 . Then I take che fide A B, and make it a 
3 Parallel Sine of 20 gr. 36 m. » 
= So, his Parallel S'ne or 16 degr. 16 m. will be the the (ide B C; and 
1 the Parallel Sine of 143 degr. 8 m. will be the ſide A C. 

Or if meaſyrinp the lide A B, I find it to be 44; I may take 44 parts, 
either out of the Line of Lines, or o t of any other Scale of equal 
parts, and make it a Parallel Sine of 20 gr. 36 . So his Parallel Sine of 
16 gr. 16 *. meaſured in the ſame Scale, will give 35 for the length of 
the tide B C: and the Parallel Sine of 36 gr. 52 m. will give 755 for the 

length of the other fide A C. 333 
Wben the Angle comes to be above go gr. the Sine of do gr. doth 
ſtand for a Sine of 100 gy. and the Sine of 70 gr. for a dine of x 10 gr, 
and ſo the reſt ; for thoſe, which are their Complements to 180 gr. 


34. To find the proportion of the fides by having the three Angler. 


Take the larerafSines of the Angles, and meaſure them in the Lire 
*of Lines. For che numbers belonging to thofe Lines do give the pro- 

portion ot the ſides. * | 
Them, in the ewo equi-angle Triangles A E C, A G F, if you take the 
lateral Sine of go gr. for che right Angle at End G, and meiſure it 
in the Eine of Le ou ſhall find it to be 100. Then rake the lateral 
Sine of 16 gr. 16 m. for the common Angle at A, you ſhall ſind it to 
'be 28. Take the lateral Sine of 73 gr. 44 w. For the third Angle at C 
and E, you ſhall find it to be 96. Such therefore is the proportion of 

the ſides. ve 
As lo-: 96. 28 :: So are 75: 72. 21. 
8. Tofu Ang, by Hit thr I bree fs. 

Let tbe two containing ſides be laid on the Lines of the Secter, from 
the Center, one on one Fine, und che other on the other; and let the 
4 "third fide, which is oppoſite to the Angle required, be fitted over in 
their terms, ſo ſhall the Sector be opened in theſe Lines to the quomtity 
the Angle required. The 


of the Reſolorien of right-lined Triangles, $3 


The quantity of this Angle is found as in Cap.2. Prop 8. Thus having 
the chree ſides of the Triangle A C D, to find the Angle at A, Itake 
the two containing fides A D, AC, and transfer them with my Com- 
paſſes into the Line of Line:: where I find the one to reach from the 
Center, to 72 the other, to 54. 

Then I take C D, ( the ſide oppoſite to the Angle at A) and ſer that 

over between 72 and 54. 

Or if the three ſides be given in meaſure A D 193; AC75; CD 35: 

I might take 35 fot the ſide C D out of the Line of Lines, and ſer tha 
over from 100 to 75. This done I take the diſtance between 30 and 50 
and meaſuring it in the Line of Sines I ind it to be about 8 gr. 8 w. the 
double whereof is 16 gr. 16 the Angle required. 


16. To find an Angle, by havieg two fides, and one adjacent Angle. 


Firſt take out the ſide oppoſite to the Angle given, and laying it on 
both ſides of the Sector, ſo as they meet in the Center, mark how far 
it extendeth; then take out the lateral Sine of the Angle, and to it 
open the Sector in che terms of the firit fide: this done take oue the 
other ſide given, and place it alſo onthe ſame Lines of the Sector from 
the Center, for the Parallels taken in the terms of this fide; hall be 
the Sine of the Angle oppoſite to the ſecond ſide. 

Or take out the ſĩde oppoſite to the Angle given, and make it a Pa- 
rallel Sine of that Angle: then take che other ſide given and carry ie 
Parallel to the fo „ till it tay in like Sines : ſo they ſhall give the 
quantity of the Angle oppolite to the ſecond fide, 

ll bus in the Triangle A CD, knowing two fides A C, C D, with the 

Angle CAD oppofite to the ſide C D, you may find che Angle AD C 
oppoſite to tbe other known ſide A C, to be about 36 gr. 52 w. 


1775 ft cHgle by beving tar filet, and the Augleconteined by 
g p k a * at 5 > 


Firſt find the third ſide by the 11 Prop, and then the Angles may be 
found by the 15 or 16 Prop. 

For obſervation of Angles, the Sector may have ſights ſer on the 
movable foot: ſo that by looking through them, the edges of the Sector 
may be applied to the ſides of the Angle. 


M 2 For 


8; - Of the Reſolution of right-lined Triangles. 


For meaſuring of che ſide of lefler Triangles, 
any Scale may ſuffice, eicher of feer, or inches, or 


lefſer parts. But for greater Tri ingles, eſpecially 


for plotting of grounds. I hold it fic touſe a chain 
of 1 Perches in length, each Perch divided in- 
to 25, and the whole Chain an hundred Links, 
wherein, if the whole Chain be (according to 16 4 
foot in a Perch) 66 foot, (that is 792 inches) 
each ſeveral Link will be ſeven inches and 13 

If (according to 18 in the Perch) the whole 
Chain be 72 feet in length (chat is, 864 inches) 
then each ſeveral Link will be eight inches 
and 487. 

For ſo the length being multiplied into the 
bresdth, the five laſt Figures give the content in 
Roods and Perches by this Table; the other Fi- 
gures towards the left hand doſhew the number 
of Acres directly. 

As in a long Square, where the length is 24 
Chains 4 the breadth 13 Chains ꝛ the uſual way 
is, to refolve the Chains into Perches: So the 
length is 97 Perches, and the breadth 54 Perches. 
Theſe multiplied one into the other make 5238 
ſquarePerches, and thoſe ( divided by 160) give 


32 Acres, a Roods, and 38 Perehes for the content . 


required. 
Bur, reckoning by Chains and Links, the length 


is 24 Chains 25 Links, the breadch 13 Chains 50 85 


Links. Theſe multiplied one into the other make 
32. 73759 ſquare Links, Then, cutting off the 


five lait Figures, I find 32 Acres 73750;Us, ſuch 


85 an 1&dooo do make an Acre, Ot which 50000 


are equal to two Roods 32 Perches : and the reſt 
6 Perches more ( as appeareth by this Table.) So, the whole content 


is 32 Acres, 2 Roods, 38 Perches, as before. 


Link. Ln £ 
1000g0| 4 | © 
g90000| 3 [24 
S800 O Oe 38 
70000 2 [32 
60000] 2 6 
30000 20 
40000 1 [24 
30000 T8 
200000 © [32 
10000] © 16 
9375] © [15 
8750| © [14 
8125 ©j13f 
7500| © fr 
6875 © [11 
6250] © [x 
5625 ©| 95 
5000 O8 
4775 947 
3750 ©O- 
31259053 
2500 
1875 O 
1250 04 
— 621 11 
3750 equal to 


CHAP, 


GHADP. v. 
of the Reſolution of Spherical Triangles, 


Fx our practiſe in Spherical Triangles, let A be the Equinoctial 
J Point, AB an Ark of the Ecliptick, repreſenting the Longitude 
of the Sun inthe beginning of N, B Can Ark of the Suns Declination 
from the Equator, and A Can Ark of the Equator. repreſenting the 
right Aſcenſien.. | | os 
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Let BD be an Ark of the Horizon, err ing the Amplitude of 
the Suns riſing from the Eaft, and B E an Ark of the Horizon for his 
ſetting from the Weſt: ſo D C ſhall be the difference of Aſcenſion, 
and C E the difference of Deſcenſion; AD the Oblique Aſcenſion; 
and A E the Oblique Deſcenſion of the ſame place of the Sun in our 
Latitude at Oxford of 51 gr. 45 w. whoſe Complement 38 gr. 15 . 
is the Angle at E and D. The Triangles A CB, DCB, ECB, are 
— in C: the other ADB, AE B, conſiſt every way of Ob- 
lique Angles. - 

Or. to fit an Example nearer to the Latitude of Londen. Let Z. PS te-. 
preſent the Zenith, Pole, and Sun, Z P being 38 gr, 30 m., che Comple-. 
ment 
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of the Reſolution. of Spherical Triangles. 
ment of the Latitude, PS 70 gr. the Complement of the Declination, 


the ſame bo 
For the Reſoluripn of each of _ there be ſeveral ways. I only 


Peas. 


= 


and Z S 40 gr. the t Of dhe Suns Altitude. The Angle at 
Z ſhall ſhew the Azimuth, and the Angle at P, the Hour of the Day 
from the Meridi if from Z to PS we let down a Perpendicular 


Z R, we ſhalf fedsee the Osfique Triangle into two Rectangle Tri- 
angles Z RP, Z RS. Or if from S to Z P we let down a Perpendicu- 


* 


'R "A lar S M, we ſhall reduce the ſame ⁊ p S into to yon, ary SMZ, 


led at M: whatſoever is ſaid of any of the 


. Triangles, 
for all other Triangles in the like caſes. 


e remem- 


"Of the Relation of Spberita Triaigks, = 


. Re Bungled Triangle. 


1. Tofind a fide, by knowing the Baſt, and the Angle oppoſite to th: re- 
qaired fide. © 7 e er” 


As che Radius | 
is to the Sine of the Baſe : 
So the Sine of the oppolue Angle 1 
to tlie Sine of the lide required. | 


As in the ReAitple 4 C Bhivits the Baſe A B, e He 
the place of the gun 30 5 1181 EquinoRial 1 eg — 
Point, and the Angle B A Cof 23 gr. 30 * the grea- - 44 n 

teſt Declination if ir were required to ſind the fide a 
B C the 2 of the Sun. 15 Aube ade 

Take either the lateral Sine of 20 gr. 30e. and make it a Parallel 
Radius; ſo thePatallel Sine of . the lide 
of the Sector, ſhall gire che ſide required 11 gr. 30 0. Or take the 
Sine of 30 gr. and make it 4 Prreſſef Radius; lo the Pars lel Sine of 
23 3 z0 m. taken and meaſured in the lateral Sines, ſhall. be 11 gr. 

30 f. as before. , Er TIN OE 

So in the Triangle Z P 8, having Z P 38 gr. 30 . and the Angſe P 
31 gr. 34 m. given, we ſhall find the Perpendicular Z Rto be 19 gr. 
1 W or having P'S70 g/. and the faid Angte P 31 gr. 34 m. gien, we: 
may find the Perpendicular SM to be 29 gr. 28 0. 


2. To find the fide by knowing the Y oft nd the other fu. 


As the Sine of the Complement of the ſide given 
is to the Radius: a 


So is * 7 8 of ole 1 
47 * — FI 3 2 1 0 0 J a & : 
0 Sine of the: «: * VT £57 4 2 0 | {ideequired; » 


$bin $EReWigle & CB bern A B. 30 y. 206 BU g. 30 . 4 
geen en e & P3948 ge Fg 0 1 
Or in the Rectangle Z R P, having Z P 38 gr. 50», mdZR2 97. 4 
z ws. given, the ſide RP will be found 34g. 7 ms 
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3. Te a file, by kueving the tne Oblique Angles 


At the Sine of either A ngle 
to the ine of the Complement of the other Angle. 
So is che Radius 
to the _ the Complement of the ſide oppoſite to the ſecond 
Angle. 


So inthe ReRargle A C B having CA forthe firſt Angle 33 23 gr. 
o and A C B, tor the ſecond 69 gr. 22 wv. the ſide willde 
found 27 . Or making AB C che fir Angle, and CABthe 
fecondy te ide BC willbe found Fx gr. 30 a. 


* Tufted the Baſes by m both the fs 


As the Radi 
Io ef ec ide of the antGide 
So the Sine of the Complement of the other ſide, 


to che Sine of the Complement of the Baſe required, 


Bo in the Rectangle A C B having AC 27 54, and BC xt yr: 
zog the Baſe AB will be found 30 g. A 25 


0 g .- fil and the A med to that 


'H As theSine of the Angle given, 
1 to the Sine of the ſide given: 
So is the Radius 
to the Sine of the Baſe — 
5 So in the R 


—. — 


« 2 — 2 


8g. 47m. 
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6. 75 fot Hogs by the other Oblique Angle, and the fide pet to the 


inquired | 
As the Radius, nite NN 

tothe Sine of the Complement of dba ide o datt adh 01 
So the Sine of the Angle given, FEEL 102 


to the Sine of the omplement of. the Angie ſous ry ; © 


So in the Rectangle A C B, baving-the Angle B A C3 g za. 
and the fide A C 27 fr. 145 the Ne AB C willbe 2 e 


21 4 ve K 16G 1097951; __ 10 21152 #1 GE 


7. To 2 an Angle, by theother Oblique Argle, and the fate vb tothe 
Aufle given. ©> / +11] 204 gift; val 1 2 A Diga 
{ad {liv A lch Gos I - x may 


As the Sine of the Complement of the ſide 


to the Sine of the Complement. of tbe. * Nax. 
So is the be Radius, 


to the Sine of che Angle required. | 
31G 234 : 277 
So in the Rectangle A CB,havingB.AG.45 a1 6 
R DN de * 
1; 21 268 c 


8. To fed ach by the Buſe, and the file veel to the inquired 


As the Sine of the Baſe . dwiha I 31.2) 2 
is to the Radius: b 1 831 2 pM 00 
So the Sine of the ſide | 
tothe Sine of the hag _— 
63 D185 gr. 47m. and BC 11g. ; 
£ d 3897615 6 
zut Pre pron the Sives alove; 
thoſe which follc 
And foraſmuch — not well — beyond 
63 gr. 20m. I ſhall ſer ——1v— —— each Pro- 
olitien; {0 that if the one will u hold, the other may. 
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Go 
. the wnhes Fiby and the Augie oppoſite ty the 
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1. As the Radius 
dine of 5 gm ooh 


$0 the Tongene of the Angle, . 


ene sie of abel ge 
* the ne 2 TA In ; 709 ier ADs 


RODE tof the Complement of the A | 

the Ta ngent of r e 9 

So in the acs, having the fide A C $4 w.and che 
5 LI f. 30 . 


10. r * 1 8 


| 1 
2. As the Tangent of the 
oth Tangemof the Comp x 

So is the Rad | 
wrhe Sine of the de required. 877 2403: 


gas cr mc bges where the 


Of the K of S h. ot 
always at (ix of the clock, —— — bing 
14 gr. 57 w. it ſheweth that che Sun riſecft very near an hour before 
ſix, ecauſe of the Northern Declination; or afrer ſix, if wry Sue be 
declining to the Sourhward, 


11. Tofind a fide by knowing the Baſe, andthe Angie adjacent went tothe 
l — Ade. | | | & i 20 


4 
: = 2 a 
$4 


So the Tangent of the Baſe, 2 


to the Tangent of the le required, * 7 
2. As the Sine of e of the Angle, 


is to the Radius #73 fo - 2447 « 2 
Soi the TeqeaceF cbe Complunniagel the Bee, 
— Tangent of the Complememof | he de required 


So inthe ReAangle A © B,imowingabe pee of the ev rome 


next EquinoRtial Point, andthe Angle of Declimation, we 
y find his Aſcenſion oe Dal A'S - zad che Angle 
BAC13 50 waving re the Terid c 
27 C. 51 *. 
12. 1 * 
As he Tangent of the one Angle, 
| Loi ror ey or 
to the Sine nme | 
23 n a 7 
rn cn ae ws 
13. To find the fee eee 
r. — — Radi 
ock R 


N 2 


bevichDTvini len 
| the Complemenc of the ſide 1 10 nn ere 
em #heComplenent of dhe Baſe- rt 
36 ut of 4 at ei 50 gnonenilas 3 nadir 0 rd vid 
* As the Sine of the Complement, of che Angle, 63 uni- 
is to the Radius: | | 
= So the Tangent of · the (ide given, Nair 4 35, >. } 
to the Tangent of the Baſe required. | . be 


5 - E $94 in the Ref 
4 ua $013 3 


14. To findag — butbabs flr. 


i» 1. Asthe . 1 to amel r 0 0 % h 
is to the Sine of the ſide next inves — * 2 6: 


So the Ta the oppalite ſidt 
| to the I 


le AC B, having A C 27 S 
The alan 


ngenpaſithe Complemencof 
aogent ache Complement df the: Angle — 
2/36/48 theSine of, a A e 


929 6 Aud 8 11 DT 2810 TELE 


ate nag a C Bjhaving A C 27 gr. 54 c. and Bc T 
30m, n be found 23-30... :.4nd the Angle 25 


— — dy 20 50 3278 T $4; ; 


tngie;by the Baſe, antths: ere 


i, dad Fogel che Complements he ds 12 00 
. * 


38 8 1 AOA at 
IST Complement of ihe. 285 
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Soin the Rectangle BCD, having che Baſe BD 16 gr. 47 m. ani 
the GdeB C 905 .. the Angle D-BC . e found 


35 0 1 % 8 N 
16. To find an —_ by krowing the other . ale. the baſe. 


1. As the Radius, 1 
to the Snot he Cmplamnt of the Baſe + 6 2-6 50! 
So the Tangent of the Angle given 
To the Tangent of the Complement of the Angle required. 
2. As the Sineof. the Complement of the Baſe, * 
is to the Radius: ; 


So the Tangent of the Complement of the Angle gives; 
to the Tangent of the Angle —ů 8 


So in the ReAangle A C B,beving the le at 277. 30 m. and 
n — 69 gr. 12. 
hxteen Caſes — — —— — —  — —— $ 
4125 ade n follow do hold 


| In ary Sphirical Triange nhfurer. 


= N t e, = CSS 
ftde required . - 

As the Sine of . | 1 
is to the Sine of the ſide given:: | DOS. 


Ss the Sine of the A — og ce fde required, 
tothe Sine of the 


F -Soinede Trbagie AB e — 
geneſt Declination, we 


AB30 —— — — « fur the- 4 
which 1 i che a 1 Wen? > WA. 5/47 


—5 
K ans N * 
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18. To — e oppoſite to 4 fide giver, by having ne n 
my 2 one oppoſite to the given Angle, the other —_ 4 
gle required, 


As the Sine of the ſide oppoſite tothe Angle given, 
= Th pot char hogs given ale 

So the Sine of the (ide oppoſite to the required, 
to the Sine of che Angle required. 2 


So in the Triangle Z P'S, having the Azimuth, and Latitude, and De- 

clioation, we may find the hour of the day, As having PZS 130 gr. 

3. . PS 70 gr. and Z S 40 gr. the Angle Z PS, which ſhewetil the hour 
from the Meridian, hali be found 32 gr. 34. 


19. To find an Argleby lou the three ft: 
This Prepoſaioa ie woſt uſefal, but moſt difficult of all others: x 
in Arichmeciek, ſo by the Jade, yer may is be performed — 


"WAY bo 


1. According to &egiomentanue and others, 
As the Sine pe pry oe lide, next the Angle required, 
to the difference of the verſed Sines of the Bale, and difference of 
Bo is the Radunn (che ſides: 
to a fourth proportional. 


Then as the Sine of the greater fide next the Angle required, 
is to that fourth propotrtiona!! | 
to the verſed Sine of the Angle requiced: . 


So ia the Triangle Z P S, usving the fide P Compfement of 
the Declination 70 g. ou the fide E P the! —— — — 
tirulle 38 fr. 30. and the Bale ZE the Complement bf 


ne bf che Arc 
40 gr. the Angle of dd bourof che % T P $ will be found 
34.5 which is +6-6 =. from he Merion TEIN 
For the ing 40 gr. o =, e difference of the ſides 38 y. 
dN and 70 gr. on, being 31g. 30 m. the difterence of their — 


Sines 
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Fines will be the ſame with the diſtance between the right Sine ot 
50 fr. and 38 gr, 30 w. This difference I take out, and make it x Paral. 
te! Sine of tb e le ſſer ſide 38 gr. 30 wv. fo the Parallel Radius will be the 
fourth proportional. Then 2 ſecond operation, I mike 
this fourth proportional aParalfel Sine of the greater ſide of 70 gr. 
© . and cake out this Parallel Radius. For this meafured from go 2. 
toward the Center, will be the verſed Sine of 21 gy, 34 *. 

In the like fort ia the ſame Tria Z PS, the ſane Comple- 
ments given, the Angle PZ S which is the Ari from the North 
part of the Meridian, will be found 130 gr. 3 w. For bere the Baſe 
oppoliteto the Angle required being 70 gr. and the difference of tt e- 
ſides 38 gr. 30 . and 40 gy. being 1 852 30 w, the difference of their 
verſed Sines will be the ſame with che diſtance between the right Lines 
of 20 gr. and 88 gy, 30 w. This difference I take and make it a Paral- 
tel — ed the leſſer — 38 fr. 30 . ſo — — will be 
the ſourth proportional. Then coming to ation, L. 
ed fortelt ge a Prrallel Sine of che N io. My gre. 
and take om this Parallel Radius; for this merfared from 0 r. de · 
yond the Center, in the Lines of Sines, ſtretched forth at their full: 
jength will be the verfed Sine of 130 fr. 2m. 


- 2:1 may find an fungle by knowing tires ſidet, by that wich l have 
elſew here demonſtrated upon Barth. Pitewund that at one operation 
in this manner. 6 

At the Sine of the ome fide, 
is to the Secant of the C ement of the other fide : 
So che differerence of Sines of the of rhe Baſe, 


and the 9 che Gde with che 

Complemem of rhe greater, As 

to the verſed Sine of the Angle required. 

do in ehe ſame Triangle LPS, having the ſame Complements given, 
the Angle ar , which ſhewerh the hour from the Meridian, will be 
found as before, 31 fr. 24 m. a | 

For the ſides being 38 gy. nr At T rake rhe Seczne 
of the Complement of 38 gr. 30 . and. make it s Parallel Sine of 
70 yy. then keeping the Sector or this Angle, I conſider that the 
Complement of 70 gr. being 30 £5 added unto 38 pr. 30 m. he com- 
pounded fide {which is Meridian Altitude ) will be 58 fr. 


305. 


abe difference of Sines of the 
n 


8g. 30 . Whereſore 
18 55 the Lines of Ci from 
terms of this difference, and 
_— verſed Sine of 


nj: eof ASFA ar ina 2 2 might otherwiſe have 
. 


Tort = of. * Aide propoſed, 
be Meridian Altitude, | 
een Wan 


othel 2 5 5 ES the ſame ſort ; 
ae Ag 8 ae 


8 EAI 


20, Toke 4 PX rg F ROE * 


If for the greater Angle, we take his Complement to 180 gr, the An- 


del road ns es meth es io Ange, and the ope- 


_. As in the Triangle Z P'S, having the Angle Z PS 31 gr. 34m. 
27355 30 gr. 28 and PZ S 130 gr. 3 w. I would take the greater 
a fngled 335.09 hob Br of 180 yr. 8 —— 49 gr. 57 w. 
Then as I had a 676-0 Fed pe 31 7. 34 *. 
3 ; x abs Pf ap gp oy ph 
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wrought accordingly : but the beſt way both for it and choſe whict! 
follow, is toreſolve them into two Rectengles, by letting down a Per- 
pendicular, as was ſhewed in the firſt Prop. | 

So in the TriangleZ PS, having Z P the Complemene of the Lati- 
tude, and PS the Complement of the Declination, with Z PS the An- 
gle of the hour from the Meridian, we may find Z S the Complement 
of the Altitude of che Sun. | | 

For having let down the Perpendicular Z R, by the firſt Prop. we 
have two Triangles, ZRP,Z RS, both rectangled at R. Then may 
we find the (ide PR, either by the ſecond, or tenth, or eleventh Prop. 
which taken out of PS, Teaveth the ſide RS: with this RS and Z R 
we may find the Baſe Z S by the fourth Pr t 

Or having letdown the Perpendicular S M, we bave two Rectangle 
TrisnglesSMZ,S Mp. Then may we find MP, from which if we take 
"3 D, 1 remaineth MZ: but with MZ and S M, we may find the 

Baſe Z S. 1 W 4 | 


22. To find a ode, by having the other two ſides, and one of the Angles next © 
' the inquired fide. | 3:21 22k 


So in the Triangle Z PS, having Z h/ the Complement of the Lati= 
tude, and P S the Complement of the Decſinat ion, with BS the An- 
gle of the Azimuth, we may find Z S the Complement of the Altitude 
of the Sun. | 
For having Z P, and the Angle at Z. we may to SZ produced, 
let downs Perpendicular PV. Then we have two Rectangle Tri- 
angles PVZ, PVS, wherein if we ſind the ſides V Z, VS, and 
take tlie one out of the other, there will remain the lide required 
Kun | 


23. To — , by having one fide, and the two Angles next the inqui-- 
red fide. © 


* 


So in the Triangle A B D, having A B the place of the San, and 
B A D the Angle of the greateſt Declination, and ADB the Angle 
of the Equator with the Horizon, we may find A D the Oblique 
. Aſcenſion. 8 | 
For having let down B C the Perpendicular of Declination,we have 
two R ed Triangles, A C 3, DC'B. 9393 ä 
8 . f ri 


* R — 
Thane: £55 ; * * * 7 * FS 
_ * 2 _ a : 
—Y _= 
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.righe Aſcenſion, and D C the aſcenliorg! difference; and comparing 
the one with the other, there re maineth A D. TED 


24 » To find 4 fide, by having two Angler, 4d the fide incloſed by 


tes. by 


So in the Triangle Z P S, having the Angles at Z and P, with the 
Gde inter cepted Z b,. we may find the ſide PS, For having let down 
the Perpendicular h V, we bave two Reftangles PV, PVS, Then 
may we find the Angle VP Z, either by che ſeventh, or fitteenth, 
or lixteenth Prop.. which added to Z P S, maketh the Angle VPS, 
with this VP &, and PV, we may ſind the Baſe PS, according to the 
13 Prop, 25 


ash 75 Angle by heving the other two Angles and the fide incloſed 
by them. Gen | 


Fo in the Triangle L PS, having the Angles at Z and P, with the 
fide intercepted Z P, we may find the other Angle Z 8 P. For baving 
let down the Perpendicular Z R, we have two Rectangles Z RP, 
Z RS. Then may we ſind the Angle PL R by the fixteenth Prop. and 
that compared wich P Z S, lesveth the Angle RS: with this R Z 8, 
and 1 R, we may find the Angle required Z S R, eccording to the ſixth 
Propoſition. . 
26. To find an Angle, ly having the other two Angles, and one of the fides 
vent the inquired Angie. \ | 

Fo in the Triangle A BD, having the Angles at A and D, with the 
fide A B, we may find the Angle A BD. For having let down the 
Perpendicular B C, we have two Rectangles, A C B, D CB. Then 


way we ſind the Angles A BC, DBC, and take DB Cout of ABC; 
for ſo there remaineth the Angle required A BD. 


27. Jof an Anglegby knowing two fider,and the 4ngle contained by them. 
So in the Triangle Z PS, having the ſides Z P, PS, with the Aogle 


unn the Perpendiculer S, we have two Rectangles S MZ, 25 p. 
; Then 


* 
# +. 


eamprebended.Z BS, we may find: tbe Angle PZ. For having lei 
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Then may we find the ſide M p, and taking Z P one of M p, there re- 
maineth M Z : with this M Z and the Perpendicular M S, we may find 
the Angle MZ 5, by the fourteenth Prop. This Angle M Z S, taken out 
of 180 gr. there remaineth P Z S. | 


28. To mo Angle, by knowing the tw» fides next it and one of the other 
Angles. 3 


So in the Triangle Z PS, having the ſides Z P, and P S, with the 

Angle P ZS, we may find the Angle Z PS; For having let down the 
Perpendicular PV, we have two Rectangles PV Z, PVS. Then may 
we find the Angles V PZ, V PS: and taking VP Z out of VPS, 
there remaĩneth Z PS, which was required. 
Theſe 28 Caſes are all that cen fall out in any Spherical Triangle: 
if any do not preſently underſtand them, let them once more read 
over the uſe of the Globes, and they ſhall ſoon become ealie unto 
them. 


CHAP. VI. 
Of the Uſe of the Meridian Line in Navigation. 


re Meridian Line is here ſet on the ſide of the Sector ſtretched 
forth at full length, on the ſame Plane with the Line of Lines and 
Solids, and is divided unequally toward 87 gr. ( whereof 70 gy. are 
about one half) inſuch ſort as the Meridian in the Chart of Mercator: 
projection. The Uſe of it may be, 
1. To divide a Seccbart according to Mercators Prejection. 

If a degree of the Equator on the Sea- chart, be equal to the hun- 
dred part of the Line of Lines in the Sector, the degrees of the Meri- 
dian upon the Secter, ſhall give the like degrees upon the Sea- chart: 
if otherwiſe they be unequal, then may the Meridians of the Sea- 
chart be divided in ſuch ſort as the Line of Meridians is divided on the 
Sector by that which we ſhewed before in the 8 Prop. of the Line of 


But to avoid error, I have here ſet down a Table, whereby the Me- 
ridian Line may be divided out of the degrees of the Equator ſuppoling 
O 2 eic 
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100 Tie VUſe of the Meridian Line. 
each degree in the Equator, to be ſubdiyided into a thouſand parts. 
By which. Table, end the uſual Table of Sines, Tangents, and Secants, 
the Proportions: following may be alſo reſolved Arithmetically, For 
, the manner of diviſion, let che Equator be drawn, and divided, and 
croſſed with Parallel Meridians, as in the cemmon Sea-chart : then 
look into the Table, and let the diſtance. between the Equator and 
40 gr. in the Meridian, from the Equator, be equal to 43 gr. J11 parte 
of the Equaror, as in the Table: let 50 gr. In the Meridian from 
the Equator, be equal to 37 gr. 90g parts of the Equaror, and ſo in 
the reit. 

The making of th's Table is, by addition of Secants. For the Paral- 
lels of Latitudes being leſs than the Equator or Meridian in ſuch pro- 
portion as the Radius is to the Secant of the Parallel. For example, 

the Parallel of 60 degrees of Latitude is leſs than the Equator (and 
- conſequently, each degree of this Parallel of 60 degrees leſs than a 
degreeof the Equator, or Meridian) in ſuch proportion as 206000 the 
Radius, hath unto 2c0000e the Secant of 60 degrees. - 


* 
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44 Gr. 1 Gr. Par. Par. |, Gr. Par. M| Gr. Pay Par.). If Gr. Par. 

0 O0. 007 3.001 6 6.011 of — 2 - 22.088 

* 1168 3.101 6.111 9•1 78. 12. Ic 

200 3.201 6.212 9.239 12.293 

300 3-302] 6.312 9.341 12.395 

| 400 | 3.492 64'3 9.442 | 12.497 

£ .590 | 3.502 | _6:514 9 593 12.600 

£600|] { 3.6021 i Ea 614 9.045 12.702 

700 | 3-702 6.715 9.740 I ec. 

| 800 3.803 6,816] | -9 848 12. 90 

| goo] | 3.903] |. 6-916 9.949| f 13.010 
_1] .1.000] 4} 4.003 71 2.17100 I0.051112] 13.112 
| 1.100 4.10, 7. 118 10.152 13.215 

1. ao 4.204 7.2 19 10.254 13.318 

| 1. 300 4.304 7.319 19355 13.421 
I 40% 4.0 | 7.420] | 10.457). 14.323 

| LH I. 500 4.504 7.521. 10.559 I 2.626| 
1.600 | 4-605 7.622] | 10.061] [13.729 

| 1.700 | 12053 2223 of bay! - | 33-832 

1.800 % | 4.855] |. 7824} 1 20864! | 12935. 

1. 900 8 4 906 2.925 | 10.966| 14.038} 

F  2| 2-000] 5| 5.006/_8| _ 5.026111] T.068[14] 14.14: 
; | 2.100 5.106 - 8.127 11. 170% 14.244 
2 200] | 5.207 8.228 11.272 | 14.347 

| 2.300 3.30 8.320% | 11.374|. | 14.450] 

2.400 | $408 8.439] | 11-476 | 14.553 

2.500] | 5.508 1 7 BY 11.578] | 14.656 

1 2.601] [3.609 8.6320 11.6801” 1 4.760. 

| 2.701 3.709 8.733 | 11,782; | 14.863 

| 2.801 5.210 8.834]. | 11.884 14. 967] 

2.901] | 5.910 8.936] | 11.985] | 15.070 
| 21  2,001| 6 6.011 9! 9.037112! 12.881151 15. 174 


. 


AJ for the Diviſinn 


Gr. Pr. A. Gr. Par. | M\ Gr. Par | M\ Gr. Par.| Ml; Or. Par. 
178] 183030210 21 486|24| 24-7 14/7 28.058 
I5-277 & 18.498] | 21,503] |: 24-544] | 28.171 
15.381 18 515 [21.70 244959 1 28.283 
15.485] | 18.619 J 21,808 25.002 28.3 96 
15.588 18.724 21.915 | 25-173 28,508 | 
15.692 | 18.830 | 27.023] _ _25 282] 28.521 
15-7961 | 18 95] 22.130 | 25.3921 28.74 
15 900 | 19.041 | 22.238 25.502 28.847 
16.004 I9.146 22.345 25 613] | 28.959 
16. 107 19.251 22.453 25.723 29.972 
16.211019 19. 356022 22.161025 25.833028] 29.186 
16.316 | 19-403 22.669 | 25-943 29.299 
16.420 19.569 | 22.777] | 20.054] | 29.313 
| 16.524 19.673 22.885 26.164 29.526 
16.628 19.781 22. 993 20.275 29.640 
16.732 | 19.887] | 23.101] _ | 26.386] | 29,75 
16.8 36 | 79-693] | 23.210] | 26.497] 29.867 
16.941] | 20.100 23.318 26.608] [ 29.981 
17.045 20.206| 23-427 26.7 19 30.095 
17.150 20.312] | 23-535] 26.830 | 30.209 
17.255 200 20.4192] 23.643]26| 26.941 s 30.324 
| 20.5 25 23.752 27.0572 | 30.438 
20.632 ll 23.861 27.164 30.553 
20 738 23-970 27-275 | 30.667 
20.3845] 24.079 27.387] | 30.982 
20.95 x] [24.1880 | 27.499 30.897 
21,059! 24 297 | 27.610! 31.012 
21.165 24.406 | 27.722 31.127 
21.292 | 24-515} | 27.834} | 31.242 
| 21.379] | 246244 | 27.94%) | 31.357 
21.486124 247341271 28.058/301 31.473 


__ 
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M1 Gr. Pay A Gr. P. A Gr. Par = Gr. Par) A Gr. Par, 
30 37.47: 31.473 32 4.992 36 38 85 2.4442 46 362; 
51.885 35.111.385 — 42.5 44 40.496 
31.704 35-23 3806 4 42.673 46.631 
31.820 35.350 39 024 42,802 46 756 
31.936 35-470 39 129 42.931 40.702 
32.052] 4.1900 39.8881 97-037] 
| 32.1681 1 37.210 39-377! 143 291] ©[- 47.173 
32.384] 35.830 | 39.502] | 43-320] 47.309 
32.409 35-950] |} 39.627 43-451 47.440 
32.916] 36.0710 39.3324 | 43-581] | 47-581 
zx| 32.633 34 36.191137] 29.877140} 43711123] 47-718 
ny 2 736.312 | 40,002] 4384 | 47,855 
32.867 | 36.433] 40.1288 | 43-973 47 992 
32.984 36.554 {| 40.258 44.1044 | 48.129 
138.01 36.675 40.379 4.235 48.267 
| 23.218 36.226606 40 505 5 44.366 2 48.4004 
3636.7 | 49 631] | 44-498} 18.142 
33-453] | 37-039] 18237 | 44 630] [48.681 
4 33.571 37.161 40 884 44-762 48.819 
| | 33.688 37.282] 47.014 44 894 48.958 
2233.806250 37.405 280-41. 4A TCL 4.7 
33.924 37.527 | 41.264 45.159] | 49.236 
| 34.042 37.643 41.322} 1 45-292 49.3751 
34.161 37.271 41.519}, | 45-425 49.5151 
34.27% | 37-894] | 41.64 | 45-558] | 49.655 
34-397] _ 95.074 41-774] _ | 45:691] _ | 49.795 
134.516 38.140 41.9021 ] 45.825! 49.933 
- 34.635 | 38 263] |- 42.030] | 45. 959| 50.076 
34-754] | 38.386} f 42158] | 46,093] | 50.217 
| | 34-873], 38.0% | 42-287] | 46.227] | 50.358 
33] 34992136! 38634139" 42415142" 46.362145! 50.4998: 


2 


104 A Table: for the Diviſion 
'] ag] Gr. Par: M\ Gr. Ter. A. M Gr. Pare M\ Gr. Par. 1 Gr. Par. 
ne EE, 
50.641 35.0107 35 5400 64.582) 1 69.895 
| 50783] 4 55- i160) I 59.806 64-753) * 70.080 
50.925 33.310 59 960 64.924 70 265 | 
| | 31.068]. | 55-460] | 60-120} | 65.099] | 70449 
1.2100 [4181 60.280] 6.2680 | 70.635 
—[ $1353) 1 5576211 60.441} 3.65 4401 1.70 821 
$1.496| -{ 55-973] 60-601 65.613]- | 71.008 
51.639] | 56-965] | 099703 | 09-206 71.193 
31.783 56.217 60.923 65. 960 71.483 
446 51.9274 56.369 * 61.0887 66.134 581 71.572 
hc 52.071 0 36.522 61.250 66.308 2 71.701 
15215 [6.75 | 61.473 66.483 71.950 
32.360 56.328 | 61.577] 6.659 72.140 
452.70 36.981 61.74 66.8350 (72337 
122.510 37.135 2 61.904 87.911 72.522 
| | 52.79 37.289 of 62 009 | 67. 188 8. 72714 
32.54 7. 4% 6223 7 3% © | 72.906 
er 57.8 62.399 . | 
$3-233]- 7.7% 82.91 
45 J 380% . | 22:739150 
7 57. 26 | 58 56 | 62-897 
| 33.071 38.221 63.063 
33.821 38.377 63.231 
133.9680 38.534 | 634395 
34.16 58 927% 83.0 
E $4264 1 $8848] | 63-734 Tile 
* 17 2 2 b. 0% | 63.903 Fa - 
. 4. 362 39.164 64072 l 6:7 
$471] 59.322 - |: 04-042} | 69.528] : | 45-256 
148! 54800111 19.4814 2 57 69.712160 55.4561 
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101.513 (11.349 
OY) Ml es 
. 4 L12.066 
2102.4 112.428 
102.735 112.792 
103.044! 113.158 | 

_- [108-356] 73.526 
103.668 [113.897] 
| 103-983, 114.270 
104-299 1 4.645 

104.6166 115.023 
104.936 [115.103 
105.257] 115.786 


116.171 


12491881 88.2 
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| 100 eee — Line. 
| 4 Gr. Par. IA apes 4 Gr. Pars M Gr. Par; 
167178 2627313 (145 630/84 10829? eee 
— [129.55 23 145.252 = 2 210.649 
130.0651 146 944 170.8931 — + 
130.530 „ 1 171,891] 214.745 
131.0310 148.265 |r72.907| [216.909 
1 131.5 10 75:4 148.252 123.241 219.1 58] 
T1132.0341 "(149.6181 1174 994) 123741 
1385 [130,307] : [176.067] 23 938 
4333-035 rr. © [1774160 226.486 
133.572 51.709 | [178.275 229.153 
e 
0 » -< "mt I fake 3691 * 

: Ke | zi 33.8080 (181,752 Pi 
bange [155:687] ' 54.620] 4 — [241.268 
1.21.8471 [236.228]: Los. 372 184.194 12 7 
|_4x22.250| 172 6132 181.4544 $8744 
| 1522-700] 132.326] | [250.903] [186.743] 25402 
j- 425-163 | [237.883 17.085 188.062 256 652 
{— [123.3701 138.445 158. © 89.477 2817 Po 
' 139.012 1759 $1 Frg6.793] x | > $ 

139.585 84] 160.996|$6|192 AS: 1207 
140. 164 166.922 [193 der 25555 7 
140. 748 161.7611 195 151 2 74S! 
At. 339 163.612 ros. 680 iy; be 
147.936] 163.474 [198.251 3 | 
7 | E 38] 184. 2521 199.867 {ex 85 
2. 82 143.147 165 277 201720“ —.— 
: 129g] aro 6 1% 574% ages 
| 148.121] | [144.385] | [167.065] 205. : 
[128,596 1249 ez eee 208.827 1 2 
22.828141 82 168.943 27K; * 
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The Uſe of the Meridian Line. 
it be a particular Chere, [-would-firft-drew the Line A B ſer- 
for the firit Meridian, and croſs it with two Perpendiculars BC 
d A D, the one at the upper end, the other at the lower end of the 
which may ſerve for the extreme Parallels of Latitude that you 
t6 make uſe of. \ | | ; 

' Then conli:lering at what Latitude the Chart is to begin and end, 
dthar this Chart inten ſed for the Latitude of theſe parts, is to be- 
in at 50 gr. and fo end at 55 gr. I look into the Table, and find that 
g. of Latitude muſt be drawn at 57 gy. 90g parte; and 55 gr,of Li- 
est 66 gr. 124 parts from the Equator; and that the Meridian 
nce between the Parallel of 50 gr. and 55 gh of Latitude muſſ be 
eqn to 8 gr. 225 parts of the Equator. Whereupon I cake the Line 
Bout of che Meridian Line, and diminiſh it in ſuch proportios as | 
, 225 bath unto ooo per 3 Prop. Ein. and with that extent of the 
Compaſſes, I divide the two extreme Parallels of Latitude into equal 
greets, and through esch degree draw Meridian Lines parallel to the 
rſt Meridian, noting chem with 1, 2, 7, 4, G c. and then, I ſubdiu de 
either one or all of thoſe degrees into ten parts, and { if I may) each 
cench part into ten parts more, but how ſoever, I ſuppoſe each degree 
d be ſubdivided into 1000 parts. A 1 
e Meridians being drawn, I come to the Parallels of Latitide, 
50 gr. Fa Rees fn. | MA 
d finding in the Table, that the d iftancge between the Equator bnd 
. in the Meridian ſhould be equal to 57 gr. 909 parts in the 
mcor and his Parallels, I may ſuppoſe the ſowelt Parallel cb 
7 pr. from the Eq ator: ſo the diſtance between this loweſt Pare 
| ore F ke 
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ten times es large « the like 
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where . of Land, and is here 
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* of thi Meridian diu line, 
che: Parallels 
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the Diameter may be all cut forth: Ty»; the back Gde of ls and 
Square may be filled wich 6 ww: of Choeds y: by Scales. of x 
parts in che Inch. 8 

So. may «the: Meridian be divided: by che parts: of thi Six E 2 
the Angles of caciy Rumb ma REP 3 dbwn 
grees- in the Semicircle, and t ed. e el 
| N more vanes + ns es 


. 7. 50 er- Lenginds | 


in every ſtveral Zaun. Theo | 
In ſailing by che Compaſs, the Courſe holds — 4 Grtat 
Circle, ſometime upon a Parallel to the Equaror 3 but commonly 


upon crooked Lines, winding towards one of cho Poles, which Lines are 
well known by the Name of N. © 4 
If che Courleheld upon 2 Greae Citde; ir in eicher Notch or Souch E 
282 Meridian, or ay or — . — wit in — 4 
cheſe Caſes, every Degree res an © twen es | '" 
ry ewenty Leagues will —2 Degree differente in the * vg that. 
here needs no further Precept than the Rule of Proportion in che — 
of Lines. 


But if the Courſe hold Eaſt or Weſk, r any ef the Parallels: to the 
Equator, 


As the Radim, 

* 1 eee the Ataſtre of ine Degree at the Equa- 
8 oh Shes of the e e lee 

to the Meaſure of Leagues anfmering ts one. Degreedn that 


Where» 


* 2 A n 8 
2 33 x7 e 7 * 
2 ² Q 


rege teten, 
re 1 take 20 Leagnes out of the Line of 


- 2M — 


2 2 : | 
5 = Lines, ſhall hen the number of Leagues 


| in the Latiende v7 18 gr. 12m. we. ſhall find 
19 Leagues anſwering to one Degree of Langitude, and 
4 28 Leagues in the Latitude of 259 1 ns. chis 
+ Teen 50 $1657 yam 2 
2.4: >: Thismiy be donelwotr bei be ofienieg che 
Sector, bydoubling che Sine of che Complement of the 
Latitude, as may appear in che ſame Example. 
It may alſo be done by the Line of Meridians, eicher 
8 J upon the Sector; or upon the Chart: For if we open a 
pair of. Compaſſes quantity of one Degree of Lon- 
gitude in the Equator, or one of his Parallels, and 
meaſure it in the Meridian line, ſetting one Foot as 
88 280 much above the Latitude given, as the other falleth be. 
1, 23 30 ,ncach it; ſe that . devs phage be- 
7 84 7 2 teen the Feet of the Compaſſes, the number of Leagues 
=. 2 8 45 Intercepred {hall be cbarwhich was required. 
> mm Pu 4 But if che Courſe hold upon any of the Rams; * 
5 tween a Parallel of che Equator and the Meridian, we are to conſider 
a (beſides che Equator of the World to which we tend, which muſt be al- 
77 The — — of Longamde, at leaſt in general. 
2. The difference of Latituule, and that in particular. 
3. The Rumb whereon the Courſe holds. 
4. The diſtance upon the Raub, which is the diſtance which we are 
here to conſider, and is always ſomewhat greater than rhe like diſtance up- 
ans greater Carele:And for theſe, fuſt, l ſhew e third Propo- 


ſition. 
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The Uſt of the Meridian 


| 3 Tv find how many Leagues do anſwer 10 ont 
Degree of Latituds in every ſtviral Runb, 

The Seamans Compaſs is commonly divided 

into 32 Points; the half, into 16 the quorter, 


into 8; which have their names of N NþE, | 


NNE, &. according to thoſe parts of the 
World to which they point. Anſwerable to 
theſe Points, are the Rumbs upon their Chart; 
each quarter divided into 8, cach Rumb 1,1 gy, 
15 m. diſtant one from the othei: The firſt Rumb 


being that which is 1 I gr. 15 av, diſtant from the 


Meridian; the ſecond, 22 gr. 30 m. the third, 
33 fr. $59, and ſo the reſt. And (if they have 
need of ſmaller parts) they ſubdivide each Rumb 
into quarters, allowing 2 gr. 48 m. to the firſt 
quarter, 2 37 to the half Rumb, &. as in 
At the Sine of 1 omplement of the Rumb 
Frem 22 of 7 

is to 20 Leagues, the Meaſure of one Depree 

of the Meridien . — | 2 

EIN | 

to the Leagues anſwering to one Degree upon 

the Rumb 2 


As if in ſailing NE b N, from 50 gr. of North 
Latitude, it were required how many Leagues 
the Ship ſhould run before it could come to 
$I gr. of Latitude, becauſe this is che third 
Rumb, and the Inclination thereof 33 gr. 45 w. 
I would take 20 Leagues, &c. 


; Wherefore I take 20 Leagues out of the Line 


of Lines, and make it a | Sing of 5697. 
I5 m. the Complement of the Rumb from the 
Meridian; ſo his Radius taken and mea- 


ſured in the Line of Lines, ſhall (hew me 24 for 
the number of Leagues required. 
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65 parts in 


The Uſe of the Meridian · ine. 
n the firſt Rumb from the Meridian we ſhall find 20 


s anſwering to one Degree 


of Latitude, and 2 Leagues 
fecond Rumb, & r. as in chis Table, where we ſubdivide 


e into a hundred parts, and ſhew beſides what Inclination the 


hachto he 
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Meridian. 
This may be done more readily without opening the 
Sector, by — che Secanc of the Rumb, as may ap- 
pear in che ſame Example. 2 

It may alſo be done upon the Chart, if firſt wedraw the 


\, Rumb; then we take the diſtance upon the Rumb between 


two Parallels, and meaſure it in the Meridian-line, as 
far above the greater Latitude as beneath the leſſer. Por che 
= oi Leagues intercepted ſhall be that which was re- 
For Example: In che ſecond Chart, pag. 113. I firſt 
draw the 8 Rumbs, from the Interſection ot the Meridian 
wich che Parallel of 30 gr, of Latitude, eicher by chat 
which I have ſhewed ons'ia dhe gael Us of Sines, 
bp. 11. Prop. 10. or by help of the ProcraQion laſt men- 
tioned : For, laying the Cenrer of the Protractor to the 
Point of Interſection (which is to be che Oenter of che 
Rambs) and turning the Diameter of the protractor until 


it be parallel to the Meridians of che Chart (which is then 


done, when the Meridians and Parallels in the Chart fall 
under like divifions in the Protractor) I may make one 
prick ar 11 gr. I 5 wv. another at e in the out- 
ward part of che Semicircle ; and fo the reſt. | 
Or, having neither Sector nor Protractor, I would have 
„Lune of Chords ſeron the fide of the Ruler which Iam 
touſe, from which I may take S gr. and wich that extent 
ing one Foot of the Compaſſes in che former Point of 
I ion, draw an occult Ark of u Circle, and cherem 
. . —.— che Meridian, as in 
C. 1m. ro. So theſe Arles being pricked down 
either of theſe ways, che Right Lines drawn 2 
Genre and tho ſe pricka, ſhall be che Rumbs requi 
the Parallels of 50 andi gr. upon AC, che chird Rub; 
and 


The Ofe of the Meridgan-lines "mug 


and meaſuring it in the Meridian-line, I find the Corfipaſſes to reach 
from above vv of a Degree below the Parallel of go, but „„ above the 
Parallel of 31 gr. intercepting 1 gr» er 24 Leagues, ſuch as 20 make 


a degree. | 

Again, I take the diſtance upon the ſame Rumb between the Pe- 
rallel of 54 and gy gr. which I find to be ſomewhat longer than the 
former diſtance between che Parallels of 50 and g1 3 bur meaſuris 
ir in che Meridian Line, according to the Latitude of the Parallel 
I find but 1 gr. sc (or 24 Leagues) as before, for the number oþ 
Leagues anſwering to 1 Degree of Latitude upon this third Rumb, 

And by the ſame reafon, I may find the number of Leagues an- 
ſwering to a Degree of Latitude upon the reſt of che Rumbs agree- 
able co the Table, 


As the Radins, : 2 
to the Sine of the (omplenuent of the Rumb from the - 


$0" the Dif ence wpon the Rum, 
to the He, of Latitndes. 


7 6: The vſt ef the Merididn- line. 


4 
4 7 


Or, I may take out the Sine of 36 gr. 15 w. for the Comple- 
ment of the third Rumb from the Meridian , and make it a paral- 
Ich Radius; then keeping the Sector ar this Angle, I take 6 gr. for 
the diſtance, eicher out of the Line of Lines, or . other Scale of 
a or elſe out of che Meridian Line, and lay it on boch 

Sector from the Center, either on the Line of Lines or 

is * 31 taken from the Terms of - this diſtance; and 

—— in the ſame Scale wherein che diſtance was meaſured, ſhall 
ſhew: che differende of Latitude to be 5; gr. as before. 

Bar in ſhorter diſtances, ſuch as fall within che compaſs of adayi 
failing, chis Work will hold much better; as may appear by com- 
paring che Work wich the Table following, where the Numbers in 

front do 16 the Leagues; thoſe in the ſide, the Rumb; and 


the 
| the reſt/in che middle, the difference of Latitude. 


n the Chart ler a Meridian A B be drawn through A, and in 
A —— AB make an Angle of the Rumb B AC: Then open / the 
Compaſſes, according to the Latitude of the Places, to E E the. quan · 
rity of 6 gr. in the Meridian, transferring them into the Rumb from 
A to C, and through C draw the Parallel B C, croſſing the Meri- 


nian AB in B: fo the Degrees in the Meridian from A ro B ſhall 


| ſhew cho difference of Latitude to be 5 gr. 


2. » the Fun and both Latitude: to mob the Diftance 
* the Kumb. 


4. the Sine of the Camplemens of the Rum from. the Meridian, 
; « on Radius: 7 8 
0 po Latitades 
ee, open th . 


zun 1 : V 


A5 ig che Place given. CET fn ihe Laticude of Ci 

— of 55.87. — the Rumb the chird 2 

Here I may mke « gr. for 3 FRY of WAI Ye of the 

. i orer in. the Sine of 56. gr. 15 a, for the 
| C 
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7 Off of the Meridien Line. . 119 
Complement of the third Rumb from the Meridian. Then keeping 
the Sector at this Angle, I take out the Parallel Radius, and meaſau- 
ring it in the Line of Line 3 I find it to be 6 gr. and ſuch is the diſtance 
upon the Rumb,, which was required. 

Or I may take the Lateral Radius, and make it a Parallel Sine of 
56 gr. 15 7. the Complement of the Rumb from the Meridian: then 
keeping the Sc ctor ar this Angle, I rake 5 gr. for the difference of La- 
titude, either out of the Line of Lines, or oue of ſome other Scale 
of equal ports, and lay it on both ſides of the Sector from the Center, 
either on the Line of Zines or of Sines: ſo the Parallel taken from 
the terms of his difference, and meaſured in the ſame Scale with the 
the difference,ſhall ſhew che diſtence-upon the-Rumb to be 6gr. or t 20 
Leagues. ä 

Or keeping the Sector at this Angle, I may take the difference be- 
tween 30 gr. and 55 gr, out of the Meridian Line, end meaſuring it 
in the Equator, I ſhall find it to be equal to 8 gr. 22 p. of che Equs- 
tor. Wherefere 1 rake the Parallel between $22 and 822 our of che 
Line of Lines, and meaſuring it in the Line of Lines, I ſhall find it to 
be 989.; which ſhews that accordiag to this projection, the diſtance - 
upon this third Rumb, anfwerable to che former difference of Lati- 


tudes, will be equal to g gr. 89. of the Equator. 


Me 


Or the Sector remaining at this Angle, I may take the difference - 
between 50 gr. and 55 gy. out of the Meridian Line, end lay it from 
the Center on both ſides of the Sector, either on the Line of Lines or 
of Sines : ſo the Parallel taken fromthe terms of this difference, (hall 
be the very Line of diſtance required, the ſame with A Cor E F upon 
the Chart; which may ſerve tor the better prickingdown of the di- 
ance upon the Rumb, without taking it forth of the Meridien Line, a0 
in the former Propoſition. | 

Or if the Rumb fall nearer to the Equator, that the lateral Radius 
cannot be fitted over in it, this Propoſtion may be wrought by Parallel 


entrance. | 
For, if Efirſt cake out the Sine of 36 gr. I 5 nd make it a parallel 
Radius, by ficting it over in the Sines of 90 andg9, or in che ends of 
che Line of Lines, and then take 5 gr. for the difference of Latitudes 
out of the Line of Lines, and carry it parallel to the former, I hall find 
icto croſs both Lines of Lina: in the Points of 6: and fo it gives ehe 
Or if the diftance be ſmall, it may be — —— 
| For; 


— « 


S + 
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For the Rumb being found in the fide of the Table, and the diference 


of Latitude inthe ſame Line; the cop of the Column wherein the dif- 
ſerence of Latitude was found, ſhall give the number of Leagues in the 
diſtance required, ; | | 

Or we may find this diſtanee in the Table of Rumbs in the fifth Pro- 
. poſition following, For according to the example, look into the Table of 

the third Rumb for As of Latitude, and there we ſhall find 6 gr. 10 
. parts under the title of diſtence. | | 

Fo if the difference of Latitude upon the ſame Rumb were 30 gr. 
the diſiance would be 60 gr. 13 parts. If the difference of Latitude 

upon thg ſame Rumb were only 4 of a degree, the diſtance would be 
only 60 parts, ſuch as 100 do make a degree, 

In the Chart let a Meridian A B be drawn through A, ard Parallels 
of Latitude through A and C; and then in A, wich A B, make an 
Angle of the Rumb BAC: ſo the diſtance take from A to C, and 
meaſured inthe Meridian Line, according to the Latitude of the pla- 
ces, ſhall be found to be 6 gr. or 120 Leagues. And ſuch is the diſtance 


required. | 
3. By the dift ence and both Latitudes, t fond the Rumb. 
As the diſtance upon the Rumb, 
to the difference of Latitudes: 
So is the Radius, . 8 


to the Sine of the Complement of the Rumb Gom the Meridian. 


As if the places given were A, in the Latitude of 30 gr. C in the 
Latitude of 55 ęr · the diſtance between them being 6 gr · upon the 
Rumb. Firſt I take 6 gr. for the diſtance upon the Rumb, and lay it on 
both ſides of the Selin from the Center; then out of the ſame Scale 
Inke 5 gr. forthe difference of Latirade, and to it open the Sector 
in the terms of the former diſtance: fo the parallel Radius taken and 
meaſured in the Sines, doth give 36 gy. 15 m. the Complement where- 
of 33 $7.45 w. is the Angle ofthe Rumbs inclination to the Meridian, 
which was required. ä - 

In the Chart let a Meridian A B be drawn through A, and Paral- 
lelsof Latitude, both through A and C; then open the Compaſſes 
according to the Latitude of the places to E E, the quantity of 6 gr. in 
the Meridian, and ſetting one foot in A, tur the other till it croſs the 


Parallel 


ai” 
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parallel B C in C, and draw the right Line A C: ſo the Angle BAC 
ſhall ſhew the inclination of the Rumb to the Meridian to be 33 gr. 
45 * as before. | 

Theſe three laſt Propoſitions depend one on the other, and may be 
wrought as truly by the Common S:a-Chart as by this of AMercators 
Projection: and therefore in working them by the Sefor, the diſtance 
and the difference of Latitudes may a» well or better be taken out of 
the Line of Lines ( which here repreſenteth the Equator ) or any 
other Line of equal parts, as out of the inlarged degrees in the Me- 
ridian Line. But in the Propoſitions following, the difference of Lon- 
gicude muſt be taken out of the Equator ; the difference of Lati- 
tudes and diſtance upon the Rumb muſt alwaies be taken out of the 
Meridian Line: which I therefore call the proper difference,and pro- 
per diſtance. | 


4. By the Longitude and Latitude of two plazes tofind the Rum. 


As if the places given were A, in the Latitude of 50 gr. C in the 
Latitude of 35 gr. and the difference of Longitude between them 
were 5 gr. 30 1. 

In the Chart let Meridians and Parallels be drawn through A and” 
C, and a ſtraight Line for the Rumb from A to C; then by that we 
ſhewed Cap. 2, Propoſition 9. inquire the quantity of the Angle 
BAC, and it ſhall be found to be 33gr. 45 w. which is the third 
Rumb fromthe Meridian. Wherefore the proportion holds for the 
Sector, | 


As A B the proper difference of Latitude: 
is to B C the difference of Longitude: 

So is A B Radius, | 56 
to B C, the Tangent of the Rumb from the Meridian. 


According to this I take the proper difference of Latitude from 
50 gr. to 35 gr. ont of the Line of Meridians, and lay it on both ſides 
of the Secte from the Center; then I take the difference of Longi- 
tude 5 gr. 4 out of the Line of Linen and to go the Sector inthe 


terms of the former difference of Latitude ſo the Parallel Ra- 


dius taken from between 90 and 90: and meſſfured in the greater 
R Tangent 


1422 e the Meridian Lines. 
Tangent on the ſide af the Seffor, doth give 33 gr. 45,99. for the Rumb 
required. 

ut if the Rumb fall nearer to the Equator; 


As A D the difference of Longitudes, 
is to D C the proper difference of Latitudes : - 
Jo A Dthe Radius, 
to DOthe Tangent of the Rymb from t he Equator, 


According to this.I take the former difference of Latitudes from 
50 gr. to 55 gr. out of the Line of Meridians, and to it open the 
Fetler in the terms of- the difference of Longitude reckoned in the 
Line of Zines from the Center, ſo the Parallel Radius taken and 
meaſured in the Tangent, doth give 56 gr. 15 m. for the Rumb from 
the Equator :. which is. the Complement to the former 33 gr. 45 *. 
and ſo both ways it is found to be the third Rumb from the Meri- 
dian. | 

But if this Rutnb were to be found in the common Sea- chart, it 
ſhould ſeem to be above 47 gr. which is more than the fourth Rumb 
from the Meridian. | „ 


5. By the Run and both Latitader, to find the difterence.of 
= Longitude. | 


As if the places given were A, in the Latitude of 50 gr. and C 
1 the Latitude of 55 gr. and the Rumb the third from the Meri- 

an. 

In the Chart, let a Meridian be drawn through A, and a Parallel 
of Latitude through C, then in A, with A B, make the Angle of the 
Rumb from the Meridian BA C, ( as was ſhewed Cap. 2. Prop. 10.) 
So the degrees in the Parallel between B ind C, ſhall be found to be 
5427. $; the difference of Longitude which was required. Wherefore 
the proportion holds for the Sear, | 


As A B the Radius, 
to B C the Tangent of the Rumb from the Meridian: 
So A B the prop difference of the Latitudes, 
to RC the _dilf@eEnce of Longitude. 


* | 


Accorg- 
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According to this we may take the Tangent of the Rumb which is 
here 32 gr. 45 m. from the Meridian, out of the greater Tangent on 
the ſide of the Sector, and putting it over between go and 90, make it a 
Radius: then keeping the Sector at this Angle, take the proper diffe- 
'rence of Latitudes from 50 gr. to 55 gy. out of the Line of Meridi- 
ans, and lay it on both ſides. ef the Sector from the Center: ſo the Pa- 
rallel taken from the terms of this difference, and meaſured in the Line 
of Lines, ſhall ſhew the difference of Longitude to be 5 gr. 5. 


As D C the Tangent of the Rumb from the Equator, 
to A D the Radius: 5 | 

So CD the proper difference of the Latitudes, 
to AD che difference of Longitude. 


According to this, we may beſt work by Parallel entrance, firſt ta- 
king 56 gr. 15 m. for th: Angle of the Rumb from the Equator, our 
of the greater Tangent, and make it a Parallel Radius: then take the 

oper difference of Latitudes out of the Line of Meridians, and 
carry it Parallel co the former: ſo we ſhall find it to croſs the Line of 
Lines in 5 gr. 3. And this is the difference of Longitude required, the 
ſame as betore. | 

But if this difference were to be found by the common Sea-chart, 
it ſhould ſeem to be only 3 gr. 20 , which is more than two degrees 
leſs than the truth. And yet this error would be greater, if either 
the Latitude be greater, or the Rumb fall nearer che Equator, as 
may appear by comparing the common Sea-chart with the Table fol- 


lowing. 


M_— *% A+ } 
3% « . a 7 PS. 1. 2 : 
3 ” 7 F 1 
— +> © \ . * 8 
n 0 * — , 
- F: - 4 5 \ 4 
f * * — P 
vu > * »e 
nr at Who: % 10 5 1 
„ 2 yy F 1 
k 1 * > * 7 
* 3 . 
| # * yn 2 
: F N . 
q q r 4 * 


Err 


b and by EA., _ North and iy. 
an by  Somtb.and.by WP. .. 
| Lal Long. Dif. *| 

{1 | G*|Gr. Pr. dr. Bar. 

$1 880 15 10] 61 1 

511 15 411 62 2 

18 87063 21 

16 26 6423 

1671 65 25 

17 1766 2 

1765]. 67 

"| 67] 18 r5] 6831 

4 | 8 2427 69.33 

7 - 1 21 70 35 
711 20 35] 72 36 

72] 2 07] 73 41 

73 21 601 74.43 

} 74] 22.30] 75.45 

7 23 16 76-47 
76} 23.99] 77 49 

751 24 751 78 51 

8 94 > 25 67 79 53 
49 96 79] 26 67], 80 55 
50 98 80} 27-76] 81 57 
52 0 |- 81] 28 97] 82 590 
53 24 821 30 32] 83 61 
54 41 | 83] 31 84] 84 63 
35 5 84] 33 61] 85 65 
56 8| | 85] 35 69] 86 67 
97 101-1 865---38-24|-87 69 
38 12 87] 41 52] 88 71 
T9 14 — 46 15] 89 73 

1 06 90 

S 61 78 — 34 90 90 75 


Nath, North-eoft, North, Nor bene, 


el Long. | Diff 
+ 94 


31-29 


n ef by North 
Somth-e Som b, 4 


: 1 K — =o 


* 


3, Long. = "IT 
| 2 les Par |. 
30 21 63 36 of 
31 21 86 
60! | 32} 
l 35 
36]. 


119 gofro2 23 
86] 128 45[103 43 
87] 139 47104 * 
155 OOfrog 84 
89, 181 58{197 © 

ol 97 04 


8 


—— 10 
* * 
+ 


& 


from the Meridian. 


Naortheweft, 
_ Somth- weſt. 


Jo ſor. Har. (Gr. Par. 
of .-- © 0 


to 


C4 
A. 


_ 


1 
2 
3 
4 
5 
61 6 01 
7 
8 
9 
uo 


5 01 7 07 
8 49 
7 O2 98 90 
9. 9 041.12 73 

N 
15 56 
16 97 


2428 


1 01 1 41; 
2 O0 54 if 
3 00 
4 00 


5 66 


- 8 03] 1314 


bs * 
- 
— 2s 


18 381] 


| _ 
3 Od 


* 
. — . 
* 
3 


Le Long. | Diſt. 
Cr. Par. Gr. Par. 

60| 2746 84 85 
0 77 491 85 27 


134100171 72 
139 5813 144 
14565/1145 


160 .10/! 


90 75 49] 33 %% 
Ni 


1 


"Tay 


"North eaſt and by EAI. Nh 
(F and by Eaſt. Sout 


weſt and by Weſt. 
* and by Weſt. 


1 


* "IS p : _ 
- 1 7 ? £ 2 1 s * 
ns , AE 4 * 
4 — , | 
Sk 8 . | 
— 2 tv . 5 
— + —_— prod 2 * . — * 
4» ef * 1 5 
| = „ 5 4 a Fs 
L "30 - 
2 
[ a . 4 


_— 
pl 
4 


1 
1 


1 


1 thy 


GER SG 


* -£ WW ye 


3 of, r 41 
F * * 
= 4 
.00 G 
al 1 
* — 
* 


G (Gr. e. 


60] 1129 


61115 97 


62119 10 
122 34j113 40 

o|t15 20 
651 129 181717 00 


6 


1257 
56 132 78 


67] 136-54 


130 45 
og 144 $3 
701 148 81 


1213 30 
72] 158 00 


73 163 
7 


Gr. Par. 
108 01 
tog 80 
111 55 


118 80 
120 60 


122 40 


Ea "Noth | 
HE — | 


205 3 
214 20072 
220 25 175 C 


2 + 


4) 121 920127 59 
1125 361120 20 
1 471128 722 $1 
| [48]1 32 44125 43 
136 091128 4 
' 450 [139 br 130 65 
1414 22 
ge og ts 88 
3 ter 44123 
1 4 141 yo 1 
[4 661143 7214 
x 27 55 2 55 = 
168 15 * 
. 


WP 


22 


IL2SSS | 


22255 


* e 


421156 - 5 


185 EH 


2 
48 


Eaft and. Nu, 


—— 


bl 30 21 30751 


159 369-451302-43 


* . — 4 
Y nd 7 ' : Fe 
% . , * 
— * 
| | 049 
. 
T 7 | * - þ , 
— "== 
*; 1 3. £ 


1601379 35 307 55. 


| Eaſt and by South, 
Weft and ty Saut. 


— — ˙ — — — 


The F Ken of Ex and ſt, IT a to one eg . 
T dif ance, and th r — te on⸗ of. K Fon g 
Sp Gy. Pi q 
"ol: © 
IT. 1.008 
21 ..1.00]| « 
-3þ 189 
44 1.00 
MY oO 
6 1 OF 
„ 1810 
8 01 
-| of 7 01 
101 
1. 1 
11 228 
EK! 
iz] 1 05 
151. 1 03. + > 
166 1 on 4. 
174.3 94 +44 
I 105 4 8 
19 3 06 5 
20] 1 06 pf. $..7 
211 7 07 63 
22 x 08 2 
231 1 09 8 
4240 1 99/ one 
25} 4 2 
l26| 111 i iS; 
27 x 12] 25 
28 1 13]. 28 
1448 3 
1 * 


72 8 


N Ne * mY 

ve three them t con- 

85 == * 

Ll 5 ; an - 

of the hin to that Rumb Af Latitude. 
enn 
pets 

m3 25 27 if che courſe held con- 

e 5 . to the Latitude of 
69 parts of 100, 

here I reckon the 


100 ports rather 2 
his, and my cf and. other 2 
uſe of theſe Tables, for the finding of ebe difference of Lon- 


| In 2 there ſee what Lon- 
7 ID en ref equa rp de 


L 

of Longicude re- 
- As4 ws former 5 : if bh $22 given Were A, inte 
rnd oper 30 e e 
from the Meridian : I look into che Table of the third Rumb and 


Longitude 38. gr. 6 parts. 


19. 19% 
g. 30. 

ef the 
drawn 


1 2888 
. 


iu the Cha e of Latkuds, gccurd- 
12 draw Lines thoſe 
— the Tings ſo drawn ſhall be the 
The Uſe of the Eighth Rumb is ſomething different from the _ 


"Think ——— 157 
For there being here no change of Latitude, T have ſet to each Lair 


the diff, rence of Longirude, te one of dit 
tude, 6 agreed. 5 ſtance, 


and * 19 er bel ng » probes hats — 

As it two places 20 or one one 
from the wg in the Latitude of 50g. the difference of Longitude 
berween them will be 1 gr. 55 parte. Bur if they differ one degree in 
ker the diſtance between them will be only 64 parts, which 
Ar 13 P ure 642% e fuck u T0000 


6. Dok ones Langiende — . 


As if che places e ee 50 ner 
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Meridian. 
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Theſe Tables are calculated for each of the Rumbs. 

The firſt ſeven bave three Columns, and of them the firſt con- 
eainerh the degrees of Latitude from the EquinoQial to che Pole: the 
ſecond doth give the difference of Longitude; and the third the di- . 
ſtance, both of them belonging to that Rumb and Latitude. 

As in the Table of the third Rumb ; at the Latitude of 50 gr. I 
find under the title of Longitude: 38 gr. 69 parti, and under the title 
of Diſtance 60 gr. 13 parts. This ſhews that if che courſe held con- 
ſtantly on the third Rumb from the Equinoctial to the Latitude of 
50 gr. the difference of Longitude would be 38 gr. 69 parts of 100, 
and the diſtance upon the Rumb 60 gr. 13. parti. For here I reckon the 
diſtance by degrees, rather than by Leagues or Miles, and ſubdivi- 
ded each degree into 100 parts, rather than inte 60 minutes, forthe 
more caſe in Calculation, and withal to make the Calculation to 
agree the better, both with his, and my Cr6/:-Paff and. other Inſtru- 
ments. | x 

The uſe of theſe Tables, for the finding of the difference of Lon- 
girude, is this. Turn to the Table of the Rumb,and there ſee what Lon- 
gitude belongeth to either Latitude, then tak& the one Longitade out 
of — other, the Remainder will be the difference of Longicude re- 
quired. | 

As inthe former Example, where the places given were A, inthe 
Laticude of 50 gr. C in the Latitude of 5 gr. and the Rumb the third 

from the Meridian: I look into the Table of the third Rumb and 
and there find, | 


— 50 gr. 38 gr. 69 parti. 
i $5 87» Longitude 19. 
Therefore the difference of Longitude — o. 


the C 
the di 6 1 b of F : 

If we make a prick in the Chart, at every degree of Latitude, accord- 
ing to that of Longitude, and draw Lines through choſe 
Pricks, ſo as they make no Angles, the Lines ſo drawn ſhall be the 
Rumbs required. | 

The Uſe of the Eighth Rumb is ſomething different from the 2 


© The Uſe of thi Meridien Line. 277 
For there being here no change of Latitude, I have ſet to each Lai 
tude, the difference of Longitude, belonging te one degree of diſtance, 
and the diſtance belonging to one degree of — | 

As if two places ſhall be 20 Leagues, or one degree diſtant one 

> from the other, in the Latitude of 50 gr. thediference of Longitude 
between them will be 1 gr. 55 parts. But if they differ one degree in 
Longitade, the diſtance between them will be only 64 parts, which 

fall ſhort of 13 Leagues, or at the moſt 64 gr. 28 parts, ſuck as 10000 


do make a degree. | 
6. By the difference of Longitade, Numb, and one Latitude, to find the 
other Latitude. 9 


As if the places 2 were A, in the Latitude of 50 fr. C in grea- 
ter Latitude, but unknown; the difference of Longitude 5 gr. 3, and the 
Rumb the third from the Meridian. n! 

In the Chart let A B, DC, Meridians, be drawn through A and C, 
according to the difference of Longitude, one 5 gy. 4 from the other; 
and a Parallel of Latitude through A, eroſſing the Meridian C in 
D: then in A, with A B, make an Angle of the RumbB AE: ſo the 
degrees in the Meridian between D and C, ſhall be found to be 27 
the proper difference of Latitude which was required. Wheretore che 
proportion holds for the Sefor, | 88 
As A D the Radius, DEN | 

to DN Cthe Tangent of the Numb from the Equator ; 
So A D the difference of Longitude, SOR) 

to D C the proper difference of Latitude. 


According to this, I take 56 gr. 15 0. for the Angle of the Rumb 
from the Equator, out of the greater Tangent, and make it a Parallel 
Radius. Then I reckon 5 gr. & in the Line of Line from the Center, 
for the difference of Longitude. So the Parallel taken from the 
terms of this difference, and meaſured in the Line of Meridians, ſhall 
reach =_ 50gr. the Latitude given, to 55 gr. which is the Latitude 
requir 0 . | Hou. *. > 

r if the Rumb fall nearer to the Meridian, N 


a A 


[ 
_ 


-As BC the Tangent of che Rumb from the Meridian, 
is to A B che Radius 

So B Othe difference of Longitude, - 
to A D the proper difference of Latitude, 


According to this we may beſt work by Parallel entrance; firſt 
take 35 r. 48 m. for the Angle of the Rumb from the Meridian, out 
of the greater Tangent, and make it 8 Parallel Radius; then take 
5 gr. + forthe difference of Longitude out of the Line of Lines, and 
carry it Parallel to the former, kill the feet of che Compeſſes ſtay 
in like Points: ſo the Line between the Center and the place of this 
ſtay, being taken and meaſured in the Line of Meridians from 50 gr, 


forward, ſhall ſhew the Latitude required to be 35 gr. as in the former 


way. | 72 

The like may be found by the Tables of: Rumbs; 'For in the Table 
of ike third Rumb, at the Latitude of 50 gr. I find the Longicude of 
38 gr. 69p. To this if I add 5 gr. 30 p. for the difference of ' Longt= 
tude given, the compound Longitude will be 44 gr. 19 p. and this an- 
ſwers to the Latitude of 35 rt. N58 

But if this differesce lot Latitude were to be found by rhe com- 
mon. Ses · chart, it; ſhould ſeem to be 8 gr. 13 ww. and ſo the ſecond 


Latitude ſhould be 58 gr. 13 m. which is above 3r. more than the 
truth. | 


7. By one Latitude, Rumb, and diſtance, to find the difference of Lon- 
gitude. eng 72 HR 
As if the places given were A inthe Latitude of 530 gr. C ina grea- 
ter Latitude but unknown, the diſtance upon the Rumb be 6 gr. be- 
tween them, and the Rumb the third from the Meridian. 
Ia the Chart, let a Meridian A B, and a Parallel A D, be drawn 
through . and in A, wb & B, make an Angel BA C, for the Rub 
from the Meridian ; then open the Compaſſes: aecording to the Lati- 
tude of the places to E F; the quantuy of 6 gr. in the Meridian, tranſ- 
ferring them into the Rumb from A to C, and through C draw ano- 
ther Meridian D C, croſſing the Parallel drawn through A in D, ſo the 
degrees intercepted in the Parallel from A to D, ſhall ſhew the diffe- 


rence of Longitude required to be about 5 gr. 4. Whereforethe pro- 
portich holds for the Sector. As 


) 
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As AC the Radius, dian: 
is to A D, equal to B C, the Sine of che Rumb from the Meri- 
So AC the proper diſtance upon the Rumb, 
to A D the difference of Longitude, 


According to this I take the Sine of 33 gr. 45: m. for the Angle of 
the Rumb from the Meridian, and make it a Parallel Radius; then 
keeping the Sector at this Angle, I take 6 gr. for the diſtance, out 
of the Meridian Line, according to the eſtimated Latitudes, of both 
places, and lay it on both ſides. of the & 2 from the Center: Jo 
the Parallel taken from the terms of this diſtance, and meaſured in 
the Lines of Lines, ſhall ſhew the difference of Longitude to be abopt 
5 gr. 4. 

40 this and ſome of the Prop. following, where: there i, but one La- 
titude known, there may be ſometimes an error of a minute or two, | 
in the eſtimation of the proper diſtance, yet it may be rectiſied at a 
ſecond operation. 

This Propoſition may alſo be wrought by the Tables of Rumbs. For 
according to the Example, in the Table of the third Rumb, at the La- 
titude of 50 gr. I-find the L of 38 fr. op. and the 5 — | 
of 60 gr. 13 P. to this I dd 6 gr. for the diltance given; ſo th 
pound diſtange will be 66 gr. 13. 5. and th this anſwers to the L. . 

of 4427, 19 f. then if I take the one Longitude out of che ↄther, tlie 
difference will be 5 gr · 50 5. is before. 

But if this difference, were to be js the co FED | 


ſhould ſeem to be only.3 r. zo. Which. is mare t hag fre le 
the truth. 
8. By one Latitude, Runb,, an A 75 ” winks * 0 5 
diſtance, | 


As if the places given were A, in 5 Lati * 
ter Latitude, but unknown, the difference bre eh ITS 


being 5 gr. +, and the Rumb tbe third from the —— : x 
Ia the Chart let A B, D .Meridians be 47 5. gh A 
according to the Tg 2 Me 8057 and Ps tel 
through A, cro Ting th 
ale an Angle of dbe N 


aku 
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from A to C taken end meaſured in the Meridian, according to the 


eſtimated Latitude ot the places, ſhall be found to be 6 gr. Wherefore 
the proportion holds for the Se or. 


As AD, equal to B C, the Sine of the Rumb from the Meridian, 
is to A C the Radius: 

So A D the difference of Longitudes, 
to A C the proper diſtance upon the Rumb; 


According to this, I take the lateral Radius, and make it a Parallel 
Sine of 33 gr. 45 w, which is here che Angle of the Rumb from the 
Meridian ; then I reckon 5 gr. I in the Lines of Lines from the Cen- 
ter, for the difference of Longitude: ſo the Parallel taken from the 
terms of this difference, and meaſured in the Line of Meridians, ac- 
cording to the Latitudes of the places, ſhall there ſhew the diſtance 

required to be about G gr. which are 120 Leagues. | 
Or if the Rumb fall nearer to the Meridian, that the lateral Radi. 
us cannot be fitted over in his Sine, this Prop, muſt be wrought by 
2 entrance, and ſo alſo it gives the ſame diſtance as be- 
ore. | 
Or we may find this diſtance by the Table of Rumbs. For in the © 
Table of the third Rumb, at the Latitude of 50 gr. I find the Longi- 
tude of 38 gr; 69 p. and the diſtance of 60 gr. 13 p. To this Longi- 
tude here found, I add 5 gr. 50 5. for the difference of * 
given: ſo the compound Longitude will be 44 gr. 19 5. and this an- 
ſwers to the diſtance of 66 gr. 15 . Then if I take the one diſtance 
out — the ocher, the remainder will be 6 gr. 2 p. for the diſtance re- 
ired. 

But if this diſtance were to be meaſured on the common Sea-chart, 
it ſuould ſeem to be almoſt ro gr. or ar the leaſt 197 Leagues, above 
77 Leagues more than the truth. 


9. Ey one Lajltade, diftenct, and difference of Longitude, to find the 


At if the places given were A, in the Latitude of 50 gr: C in a gres- 
ter Latitude, but unknown, the difference of Longitude between them 
being 5 gr. I, and the diſtance Ger: upen the Rumb. 

In the Chart let A B, D C, 


idians, be drawn through A and — 
a 1 
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and a Parallel of Latitude through A; then open the Compaſſes ac- 
cording to the Latitudes of the places, to E F che quantity of 6 gr) 
iu the Meridian, and ſetting the one foot in A, the other foot ſhall 
croſs the other Meridian in C: and if we draw the right Line A C, 
the Angle B A C ſhail ſhew the inclination of the Rumb to the Meri- 
dian, to be about 33 gr. 45 w. Wherefore the proportion holds for 
the Se Cor, | 


As A C the proper diſtance upon the Rumb, 
is to A D the difference of Longitude : 
So A C Radius, 
to A D, equal to B C, the Sine of the Rumb from the Meridian. 


According to this, I take the proper diſtance 6 gr. out of the Line 
of Meridians, and lay it on both ſides of the Sector from the Cen- 
ter; then I take the difference of Longitude 5 gr. + out of the Line 
of Lines, and to it open the Sector in the terms of the former di- 
ſtance : ſo the Parallel Radius taken from between 90 and 90, end 
meaſured in the Sines, doth give about 33 gr. 45 , for the Rumb re- 

uired. 
1 But if this Rumb were to be found by the common Sea- chart, it 
—_— ſeem to be above 66 gr. and ſo almoſt the ſixth Rumb from the 
Meridian. | 


10. By the Longitade and Latitude of two places, to find their difance 
upon the Ru mb. 


Let the Sector be opened in the Lines of Lines unto a right Angle 
(as was ſhewed before (ap. 2. Prop. 7.) then take out the proper dif- 
ference of Latitude, and lay it on the one Line, and the difference of 
Longitude, and lay it on the other line, ſo as they may both meet in 
the Center, marking how far they extend. Fcr the Line taken from the 
terms of their. extenſion, and meaſured in the Meridian, according to 
their Latitudes, ſhall ſhew the diſtance required. 

So if the places given were A and C, A in the Latitude of 50 gr. 
C in the Latitude of 55 gr. the proper difference of Latitude ſhall be 
the Line A B, and let B C the difference of Longitude be 5 gr. 3. we 
ſhall find that A C the diſtance upon the Rumb is about 6 gr. which 


make 129 Leagues. 
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For in the Chart, let an occult Meridian be dran through A, and a 
Parallel of Latitude through C, croſſing the former Meridian in B, 
and a right Line for the Rumb, from A to C, ſo have we a Rectangle 
Triangle A B C, whoſe Baſe A C, taken and meaſured in the Meridian 
trom E below 50 gr. to E, as much above 55 gr.doth contain the quan- 
tity of 6 gr. 

In the ſame manner the Sector being opened to a right Angle, in the 
Lines of Lines; if we take the difference of Latitude out of the Line 
of Meridians, in his proper place from 50 gr. to 55 gr. and place it 
on one of the ſideꝭ from the Center, to reſemble AB, then reckon 
the difference of Longitude on the other Perpendicular Line from 
the Center to 5 gr. 2, inſtead of B C, we ſhall have the like Rectangle 
Triangle on the Sector, to that which we had before on the Chart; and 
if we take out the Baſe of it, and meaſure it in the Line of Meridians 
from below 5 gr. to as much above 55 gr. we ſhall find as before, thar it 
containeth about 6 gr, or 120 Leagues. 

But if this diſtance were to be meaſured onthe common Sea-charte, 
it ſhould ſeem to be almoſt 7 gr. 4, or 245 Leagues; which is 25 leagues 
more than the truth, 


11. E the Latitude of two places, and the diſtance upon the Rumb, to 


Let the Seer be opened in the Lines of Lines to a right Angle, then 
take out the proper difference of Latitudes, and lay it on one of the 
Lines from the Center, then take the proper diſtance with a pair of 
Compaſſes, and ſetting one foot in the terms of the difference, turn 
the other foot to the other Line of the Sector, and it ſhall there ſhew 
the difference of Longitude required. | | 

So if the place given were A, inthe Latitude of 50 gr. C inthe La- | 
titude of 55 gr. with 6 gy. of diſtance one from another, we ſhall find 
their difterence of Longicude to be abour 5 gr. 2. 

For in the Chart let a Meridian A B be drawn for the one, and A C, 
AD, Parallels of Latitude for them both: Then open the Compaſ- 
ſes according to the Latitude of the places, to E E the quantity of 6 gr. 
in the Meridisns, and ſetting one foot in A, having Latitude of 50 gr. 
turn the other to the Parallel of 55 gr, and it ſhall there cut off the 
required difference of Longitude BC 5 gr. 4. 
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find the difference of Longitude. 


In 
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In the ſame manner, the Seer being opened to a right Angle, in the 
Lines of Lines - if we take the difference of Longitude out of che Line 
of Meridians in his proper place from 50 gr. unto 55 gr. and place it 
on one of the Lines from the Center; then cake 6 gr. the diſtance up · 
on the Rumb out of the ſame Line of Meridians, according to the Li- 
titudes of the places, and ſet the one foot in the term of the former 
difference, turning the other foot to the other Perpendicular Line, we 
ſhall find that it will croſs it about 5 gr. from the Center, which is the 
difference of Longitude required. 

But if this difference of Longitude were to be found by the com- 
mon Sea - chart, it would ſeem to be only 3 gr. 20 m. which is more 
than 2 gr. 10 m. leſs than the truth. 


12. By one Latitude, diſtance and difference of Longitudes, to find the dif- 
ference of Latitudes. 


Let the Sector be opened in the Line of Lines to a right Angle, and 
let the difference of Longitude be reckoned in one of thoſe Lines 
from the Center; then take the proper diſtance with à pair of 
Compaſſes, and ſetting the one foot in the term of the former dif- 
ference, turn the other foot to the other Line of the Secter, and ir 
ſhall thence cut off a Line, equal to the proper difference of Latitude 
required. 

So if the places given were A and C, A in the Latitude of 50 gr. C in 
a greater Latitude but unknown, the difference of Longitude between 
them 5 gr. +, and the diſtance upon the Rumb 6 gy. or 1 20 Leagues, 
we ſhall find the difference of Latitude to be 5 gr. 

For in the Chart, let occult Mer idians be drawn through A and C, 
and a Parallel of Latitude through A, then open the Compaſſes ac- 
cording to the eſtimated Latitudes of the places to E F the quantity 
of 6 gr. in the Meridian, and ſetting the one foot in A, turn the other 
to the Meridian drawn through C, and it ſhall there cut off the Line 
D C, which is the difference of Latitude required. | 

In the ſame manner, the Sector being opened toa right Angle in 
the Line of Lines, if in the one Line we reckon the difference of 
Longitude from the Center to 5 pr. 2, then taking 6gx. for the di- 
ſtance out of the Line of Meridians, according to the Latitude of the 

laces, we ſet the one foot in the term of the given difference, and 


— the other foot to the other Perpendicular 2 we ſhall find that 
2 it 
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it cuts a Line from it, which taken and meaſured in the Line of Meri- 
dians, from 50 gr. on forward, doth ſhew the difference of Latitude 
ro be as before 5 gr. 

But if this difference of Latitude were to be found by the com- 
mon Sea- chart, it would ſeem to be only 2 gr. 25 m. which is 2g. 
35 m. leſs than the truth. Such is the difference between both theſe 
Charts. 
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Containing the Uſe of the particular Lines. 


He Lines of Lines, of Super ficies, of Solids, of Sines, wich the 

lateral Lines of Tangents and Merigdtans, whereof I hive here- 
unto ſpoken, are thoſe which I principally intended; thae litele 
room on the Sector which remaineth, may be filled up wich ſuch parti- 
cular Lines, as each one ſhallchink convenient for his purpoſe. I have 
made choice of ſuch as l thought might be beſt prickt on without hin 
dring the light of the former, viz. Lines of Quadrature, of Segments, 
of Inſcribed bodies, of Equated bodies, and of Metals. | 


CHAP. I. 
Of the Lines of Quadrature. 


— —_— 


He Lines of Q12drature may bz known by the letter Q, and by 
their place between the Lines of Sines.. Q lipnifieth the ſide of 
a Square; 5 the fide of a Pentagon with five equal ſides, 6 of a Hexa- 
gon with (ix equal ſides, and fo 7, 8,9, and 10. Sitands for the Semi- 
diameter ofa Circle, and go for a Line equal to 90 gr. in the Circum- 


ference. The uſe of chem may be : 


T. Tomake a ſquare equal to a Circle given: 
2. To make a Circle equal to a Square given. 


If 


of the Line of Quadrature. 


1 . B \ 


| 
| 
| 


If the Circle be firſt given, take his Semidiameter; and to it open 
the Sedter in the Points at 8: ſo the Parallel taken from between the 
Points at Q, ſhall be the ſide of the Square required, 

If the Square be given, take his (ide, and to it open the Secter, in the 
Points at Qs So the Parallel taken from between the Points at S, ſhall 
be the Semidiameter of the Circle required. | 

Let the Semidiameter of the Circle given be A B, the (ide of the 
Square equal unto it ſhall be found to be C D. | | 


3. To reduce aCircle given, er a Square inte an equal Pentagon, or 
other like ſided and like angled Figure. 


Take the (ide of the Figure given, and fit it over in his due — 
| hl 


Of the Lines of Segments. a 
fo the Parallels taken from between the Points of the other Figures, 
ſhall be the ſides of choſe Figures : which being made up wich Equal 
Angles,ſhall be all equal one to the other. 

Let the Semidiameter of the Circle given be A B, the (ide of an 
Hexagon equall to this Circle, fhall by theſe means be found to be 
G H; and the ſides of an Octagon to be IK. Other Planes not here 
ſer down, may firſt be reduced into a Square, by the ſixth Prop. Su- 
2 and then into a Circle or other of theſe equal Figures, as be- 

ore. ü 


4. To fad a right Lint, equal to the Circumference of a Cirole, or other 
part thereof. 


Take the Semidiameter of the Circle given, and to it open the Se- 
fr in the Points at S; fo the Parallel taken from between the Points at 
go in this Line, ſhall be the fourth part of the Circumference: which 
| being known, the other parts may be found out by the ſecond and 


third Prop. of Lines. 

Thus if the Semidiameter of the Circle given be AB, the right 
Line E F ſhall be found to be the fourth part of the Circumference.. 
Therefore the double of E F ſhall be equal to the Circumference of 
180 gr. and the half ot E F be the Circumference of 45 gr. and ſo in 
the reſt. 


— 


CHAP. II. 


Of the Lines of Segments. 


He Lines of Segments which are here placed between the Lines 

of Sines and Superficies and are numbred by 3, 6, 7, 8, 9, 
10, do repreſent the Diameter of a Circle, ſo divided into a hundred 
parts, as that a right Line draw through theſe parts, Perpendicular to 
the Diameter, ſhall cutthe Circle into two Segmente, of which the 
greater Segment ſhall have that proportion to the whole Circle, as the 
parts cut have to 100. The uſe of them may be, 


I, To divide a Circle given into two Segments according to a Proportion 
given, | | | 2. To 


244 Of the Lines of Segments; 
2. Te fund 4 Propertion between a Circle and his Segments given. 


Let the Sector be opened in the Points of 100 to the Diameter of 
the Circle given: fo a Parallel taken from the Points propor tiona- 
— to the great Segment required, ſhall give the depth of that greater 

egment. 

Or if che Segments be given, let the Sector be opened as before; 
then take the depth of the greater Segment, and carry it Parallel to the 
Diameter: ſo the number of Points wherein they ftay, ſhall ſhew the 
proportion to 100. 
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Asifthe Diameter of che Circle given were B L, the depth of che 
greater Segmest L O being 75, doth ſhew the proportion of che Seg- 
ment OM LN to the Circle, to be as 75, to 109 ; viz. three parts of 


four. 
Hence I might ſhew, if there were any uſe of it, 


2. To find the fide of 4 Square, equml to any known Segment of 4 Circle. 


The ſide of a Square equal to the whole Circle, may be found by the 
former Chap. and then having the proportion of the Segment to the 
Circle, we may diminiſh the Square in ſuch proportion by that which 
hath been ſhewed Lib. 1. Cap. 3. Prop. 3. 


CHAP, III. 
Of the Lines of Inſcribed Bodies. 


TY Lines of Iaſcribed Bodies are here placed between the Lines of 

Lines, and may be known by the letters D, S, I, C, O, T, of which D 

ſignifieth the ſide of a Dedecabedyon, I of an Iſcoſabedren, C of a Cube, 

O of an Oct abedron, and T of a Tetrahedron, all inſcribed into the ſame 

Sphere, whoſe Semidiameter is here ſignified by the letter 8. | 
The uſe of theſe Lines may be, | 


1. The Semidiameter of 4 Sphere being given, to 757 the fides of the five 
regular Bodies, which may be inſcribed in the ſaid Sphere, 

2; Theſide of any of the five regnlar Bodies being given, to fend the Semi- 
diqgntter of 4 Sphere, that will circumſeribe the ſaid Body, © 


If the Sphere be firſt given, take his Semidiameter, and to it open 
the Sector in the Points at 8: if any of the other bodies be firſt given, 
take the (ide of it, and fit it over in his due Points: fo the Parallel ta- 
ken from between the Points of the other bodies, ſhall be the ſides o 
thoſe bodies, and may be inſcribed into the ſame Sphere. G 
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so if the Semidiameter of the Sphere be A C, the (ide of the Dode- 
cabedron inſcribed ſhill be D E. | = 


— 
— 


CHAP. IV. 
Of the Lines of Equated bodies. 


He Lines of Equated bodies, are here placed between the Lines of 
Lines and Solids, noted with theſe letters D, I, C, S, O, T, of which 
D ſands for the (ide of a Dodecahedron, 1 for the ſide of an Icoſahedron, 
C for the ſide of a Cube, S for the Diameter of a Sphere, O for the lide 
of an Cctabedron, and T for the ſide of a Tetrahedron, all equal one to 
the other. The uſe of theſe Lines may be, 


1. The Diameter of a Sphere being given, to find the fides of the five re- 
gular bodies, equal ta that Sphere. | 

2. The fide of any of the five regular bodies being given, 10 find the Dia- 
meter of 4 Sphere, and the ſides of the other bodies, equal to the fort 
body given. i | 


If the Sphere be firſt given, take its Diameter, and to it open the 
SeFoy in the Points at : if any of the other bodies be firſt given, 
take the fade of it, and fit it over in his due Points, ſo the Para'!els ta- 
ken from between the Points of the other bodies, ſhall be the ſides of 
thoſe bodies equal co the firſt body given. FT EI 

Thus in the laſt Diagram, if the Diameter of a Sphere given be B C, 
Fe the Dodecabedron equal to this Sphere, would be found to. be 


i 


— 


— » — 


— — 


225 cHAp. v. 
550 Off the Lines of Aetali. 


He Lines of fetal: are here joyned with thoſe before of Equated 
bodies, and are noted with theſe Characters, O, v. b; 5, 2, C, v. 

of which O ſtands for Gold, 9 for Quickſilver, H for Lead, 5 for Sil- 
Very 2 for Copper, & for Iron, and y for Tin. The ufe of them is to 
6 0 i! glve 
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give a proportion beween theſe ſeveral Metals, in their magnitude and 
weight, according to the experiments of Marinus Ghetaldins, in his 
book called Sramotus Archimedes. | 


1. In like bodies of ſeveral Metals, and equal weight, having the magni- 
tude of the one, to find the magnitude of the reſt, 


Takethe magnitude given out of the Lines of Solids, and to icopen 
the Sector in the Points belonging to the Metal given: ſo the Parallels 
taken from between the Points of the other Metals, and meaſured in 
the Lines of Solids, (hall give the magnitude of their bodies. 

Thus, having Cubes or Spheres of equal weight, but ſeveral Me- 
tals, we ſhall find, that if choſe of Tin contain 10000D, the others of . 
Iron willcontsin 9230, thoſe of Copper $222, thoſe of Silver 7161, 
theſe of Lead 6435, thoſe full of Quickſilver 5493, and thoſe of 
Gold 3895. | 


2, In like bodies of ſeveral Metals and equal magnitnde, bung the 
weight of one, to find the weights of the reſt, | | 


This Propoſition is the converſe of the former, the proportion not 
direct, but reciprocal, wherefore having two like bodies, take the gi- 
ven weight of the one out of the Lines of Solids, and to it open the 
Sefor in the Points belonging to the Metal of the other body: ſo the 
Parallel taken from the Points belonging to the body given, and mea- 
ſured in the Lines of Solids, ſhall give the weight of the body required, 

As if a Cube of Gold weighed 3 8 J. and it were required to know 
the weight of a Cube of Lead N magnitude. Firſt I take 
38 J, forthe weight of the golden Cube out of the Lines of Solids, 
and put it over in the Points of H belonging to Lead: ſe the Parallel 
taken from between the Points of O ſtanding for Gold, and meaſured 
in the Liues of Solids, doth give the weight of the leaden Cube requi- 
red to be 13 J. | 


Thus if a Sphere of Gold ſhall weigh ro000, we ſhall find that a 
Sphere of the ſame Diameter full of Quickſilver thall weigh 7143, a 
Sphere of Lead 6053, a Sphere of Silver 5438, a Sphere of Copper 
4737, 2 Sphere of Iron 4210, and a Sphere of Tin 3895. | 


U 2 2 C 
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3+ A body being given of one Metal, to make another like unto it of ans 
other Metal, and equal weight. . 


Take out one of the ſides of the body given, and put it over in the 
Points belonging to his Metal: ſo the Parallel taken from between the 
Points belonging to the other metal, ſhall give the like fide, for the 

body required. If it be au irregular body, let the other like ſides be 
found our in the ſame manner. 


& 5 | 3 


» 


Let the body given be a Sphere of Lead containing in Magnitude 
16 4, whoſe Diameter is A, to which I am to make a Sphere of Iron, of 
equal weight: If Itake out the Diameter A, and put it over in the 
Points of h belonging to Lead, the Parallel taken from between the 
Points of &, ſtanding for Iron, ſhall be B, the Diameter of the Iron 
Sphere required. And this compared with the other Diameter, in the 
Lines of Solids, will be found to be 23 d. in magnitude. 


4. A bedy bring given of one Metal, to make another like unto it F another 
Aletal, according to a weight given. 


Firſt, find the ſides of a like body of equal weight, then may we ei- 
ther augment or diminiſh them according to the proportion given, by 
that which we ſhewed before in the ſecond and third Prop. of Solids. 

As if the body given were a Sphere of Lead, whoſe Diameter is A, 
and it were required to find the Diameter of a Sphere of Iron, which 
ſhall weigh three times as much as the Sphere of Lead: Itake A, and 
put it over inthe Points of b, his Parallel taken from between the 
Points of &, ſhall give me B for the Diameter of an equal Sphere 
of Tron: if this be augmented in ſuch proportion 8s 1 unto 3zit giveth 
C, for the Diameter required. | 


CHAP, 


CHAP. VI. 
Of the Lines on the edges of the Sector. 


Aving ſhewed ſome uſe of the 
ines on the flat ſides of the 
Seftor, there remain only thoſe on 
the edg es. And here one half of the 
outward edge is divided into inches, 
and numbred according to their di- 
ſtance from the ends of the Sedter. 
As in the Sector of fourteen inches 
long, where we find r and 13, it 
ſheweth that diviſion to be 1 inch 
from the nesrer end, and 13 inches 
from the farther end of the Sector. 
The other half containeth a Line 
of lefſer Tangents, to which the 
Gnomon is Radius; They are here 
continuedto 75 gr. Andif there be 
need to produce them farther, Take 
45 4, out of the number of degrees 
required, and double the remain- 
der: ſo the Tangent and Secant of 
this double remainder being added, 
ſhall make up the Tangent of the 
degrees required. | 
As if A Bbeingthe Radius, and 
BCthe Tangent Line, it were re- 
quired to find the Tangent of 75 
gr. If we take 45 gr. out of 75 gr. 
the remainder is 30 gr. and the 
double 60 gr.whoſe Tangent is BD, 
and the Secant is A D: if then we 
add A D to BD, it maketh B C, the 
Tangent of 75 gr. which was requi- 
red. In like ſort, the Secant ot 6 
gr. added to the Tangent of 61 gr. 
giveth 
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giveth the Tangent of 75 gri 30 m. and the Secam of 62 gr. added to 
the Tangent of 62 gr. giveth the Tangent of 76 gr. and ſo in the 
res The uſe of this Line may be, 


To obſerve the Altitale of the San. 

* 5 
Hold the Sedtor ſo as the Tangent B C, may be Vertical, and the Gno- 
mon B A, parallel to the Horizon; then turn the Gnomon toward the 
Sun, ſo that it may caſt a ſhadow upon tke Tangent, and the end of the 
ſhadow ſhall ſhew the Altitude of the Sun. So if the end of the Gno- 
mon at A, do gives ſhadow unto H, it fkewech that the Altitude is 38 
2r- 5» if unto D, then 60 gy. and ſo in the reſt. 

There is another uſe of this Tangent Line, for the drawing of the 


hour Lines upon an ordinary Plane, whereof I will ſer down theſe Pro- 
poſitions. | | £ 


1. To draw the hour Lines upon an Horizontal Manns: 1 
2. To draw the hour Lines upon 4 direct Vertical Plane. 


Firſt draw a right Line A C for the Horizon, and the Equator, and 
croſs it at the Point A, about the middle of the Line, wich A B an- 
other right Line, which may ſerve for the Meridian, and the hour of 
1a then take out 15 gr. out of the Tangents, and prick them down in 
the Equator on both ſides from 12: ſo the one Point ſhall ſerve for the 
hour of 11, and the other for the hour of 1. Again, take out the Tan- 
gent of 30 gr, and prick it down in the Equator on both ſides from f 2: 
fo the one of theſe Points ſhall ſerve for the hour of to, and the other 
for the hour of 2. In like manner may you prick down the Tangent of 
45 gr · for the hours of 9 and 3, and the Tangent of 60 gr. forthe hours 
of 8 and 4, and the Tangent of 75 gr. for the hours of 7 and 5. | 

Or if any pleaſe to ſer down the parts of an hour, he may allow 
7 gr. 30 w. for every half hour, and 3 gr. 45 m. for every quarter. 
This cone, you are to conſider the Latitude of the place, and the qua- 
lity of the Plane. So the Secant of the Latitude ſhall be the Semidia- 
meter in a Vertical Plane, and the Secant of the Complement of the 
Latitude in an Horizontal Plane. | 

For exsMr«e, about London, the Latitude is 5 1 gr, 30 m. and let the 
Plane be Vertical. If you rake AV, the Secant ot 51 gr. 30 m. out of 
the Sector, and prick it down in the Meridien. Line from A to V, the 


Point 


— — 
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Point V ſhal be the Center: and if you draw right Lines from V un- 


| to 11, and 10, and the reſt of 1; — they ſhall be the hour 


Lines required. | 
But if the Plane be Holle ehgon ire to take out A'H the 
Secarit of 28 fr. 30 m. for the mid meter, and prick it down in the 
Meridian Line from A unto H; ſo the right Lines drawn from the 


Center H unto the hour Points, ſhall be the hour Lines required; on- 


Iy the hour of 6 is wanting, and that muſt always be drawn Parallel co 
the Equator, through the Center V in - Vertical, through che Cen- 


ter H, in an Horizontal Plane. 


This being done, if you ſet the Lines A H, H V, to a right Angle 
(HAV de the 1 2 Line H V the Baſe of this Ne ſhall be the 
Axis of the ſty le for either — | \ | 
3. To dram the beer Lines on' Pell Plane\ 
4. To draw the hour Lines en 4 « Me dian Plane. 


Ina Polar Plane the Equator may bealſothe ſame with the Horizon- 
tal Line, and the Hour Points may be pricked on 5 before, but the hour 
Lines muſt be drawn Parallel to tile Meridian. 

In the Meridian Plane, the Equator will cut the Horizontal Line 
with an Angle equal tothe Complement of the Latitude of the places 
then may you make chaice of the Poim A, and there croſs the Equator 
with a right Line, which may ſerve for the hour of 6: ſo the Tangent 
of 15 gr. being pricked N 7 in the be Tang on both ſides from 6, ſhall 
ſerve! or the hour: o and 7; and — of 30 gr. for the hours 
of 8 and 4, and the Tangen of 45 þr. 5 — — ot 3 and 9; and 
the Tangent of 60 g t the bours sf, — and the Tatigent of 
75 gr. forthe hours :of Land 51. pes you draw right Lines through 
rheſe hour Points;-erofſ A8. 2 2 a it right A ngles, my ſhall be 


the hour Line required. 
The Subſtitar win be t LACIE 12 in the Polar 
tag Plane: the Axes of the 


Plane, and with the h \.6 in the: 
ſtile may be Parallel co ge Subſtilar i ins enger Plane according to the 


diſtance of the third hour from the Subſtilar;*.. 


6. To dram the bony Lines in a Vertical Decli N 


Firſt, dra A as the Meridian, . and A E the Horizon Line, 
+ crofling 


The Ofe of the Eſer Tangent: 


croſſing one the other at ri 


2. Then take ont A V, the * Laage 22 the See 
you may ſu 71 to be 3 Pp iy it down in the Meridian 
Line from toV: 


POL it isa EY Plane, and you =y ſuppoſe it to decline 
40 gr. 


re eee . 
4 I 4 . 


choice o 
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40 gr. Eaſtward, you are to wake an Angle of the Declination vpon 
the Center A, below the Horizontal Line, and to the left hand of the 
Meridian Line, becauſe the declination is Eaſtward, for otherwiſe ir 
fhould have been to the right hand, if the Declination had been Weſt- 
ward. 

4. Take A H, the Secant of the Complement of the Latitude out of 
the Sector, and prick it down in the Line of Declination from A unto 
H, 3s you did before for the Semidiameter in the Horizontal Plane. 

5. Draw « Line at full length through the Point A, which muſt be 
Perpendicular unto A H, and cut the Horizontal Line according to the 
Angles of Declination, and it will be- as the Equator in the Horizon- 
tal Plane. | | 

6. Take the hour Points out of the Tangent Line in the Sector and 
prick them down in this Equator on both ſides from the hour of 12 
at A. 

7. Lay your Ruler, and draw right Lines through the Center H, and 
each of theſe hour Points: ſo have you all the hour Lines of an Hori- 
zontal Plane, only the hour of 6 is wanting, and that may be drawn. 
through H Perpendicular to H A. . | 

Laſtly, you are to obſerve and mark the Interſections, which theſe 
hours lines do make with A E the Horizontal Line of the Plane: and 
then if you draw right Lines through the Center V, and each of theſe 
InterfeRions, they ſhall be the hour Lines required. 

The Line H E draw up tothe Horizon, and Parallel to the Meridian, 
will give the Subſtilar VF: The Line FG drawn Perpendicular to- 
V F, and equal to F H, will give VG, the Axis of the ſtile, 


6. To prick down the hour Paints another way. 4 ; 


i drawn a right Line for the Equator as before, and made 


the Point A, for the hour of 12: you may at pleaſure cut 
off two equal Lines A 1e, and A 2. Then upon the diſtance between 
o and 2, make an Equilateral Triangle, and you ſhall have B for the 


Center of your Equator, and the Line A B ſhall give the diſtance from 


A to 9, and from A to 3. That done, take out the diftance between 9 
and 3, and this ſhall give the diſtance from B unto 8, and from B 
unto 4 again, from 4 to f , and from ' g unto 1, andalfo from 8 co 7. 
So have you the hour Points, and if you take out the diſtance B r, B 3. 
B 5, Sc. You may find tfie Points not only for the half hours, but alſo 


for the quarters. Bur. 
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But if it ſo fall out, that ſome of theſe hour Points fall out of your 

Plane, you may help * — ſelf by the larger Tangent, both inthe Ver- 
tical, and Horizontal Planes. 

For if at the hour Points of 3 and 9,in the Scheme of the Horizontal 
and Vertical Dials, you draw occult Lines Parallel to the Meridian; 
the diſtances D C between the hour Line of 6, and the hour Points of 
3 and 9, will be equal to the Semidiameter A V ina Vertical, and A H 
in a Horizontal Plane, and if they be divided in ſuch ſort as the Line 
A C is divided, you ſhall have the Points of 4, and 5, and 7, and 8, wich 
their halfs and quarters, 2 „ | 

As inthe Horizontal Plane, take out the Semidiameter A H, and 
make it a Parallel Radius by fitting it over in the Sines of 90 and go: 
Then take 15 gr, eut of the larger Tangent and lay them on the Lines 
of Sines, where they will reach from the Genter unto the Sines of 
15 gr. 32 ws. therefore take out the Parallel Sine of 15 gr. 32 m. and ir 
ſhall give the diſtance from 6 unto 5, and from 6 unto 7, inyour Ho- 
rizontal Plane. That done, take out 30 gr. out of the larger Tangent, 
and lay them on the Sines, from the Center unto the Sines of 35 gr. 
16 . and the Parallel Sine of 35 fr · 16. ſhall give you the diitance 
from 6 unto 4, and from 6 unto 8, in your Horizontal Plane. The like 
may be done for the half hours and quarters. | 1 

So alſo in the Vertical declining Plane. If you firſt take out the Se- 
cant of the declination of the Plane, and prick it down in the Hori- 
zontal Line from A unto E, and through E draw righe Lines Parallel 
to the Meridian, which will cut the former hour Lines of 3 and 9, or 
one of them in the Point C; then take out the Semidiameter A V, and 
and prick it down in theſe Parallels from C unto D, and draw right 
Lines from A unto C, and from V unto D, the Line VD ſhall be the 
hour of 6, and if you divide theſe Lines A C and DC, in ſuch ſort as 
you divided the like Line D C in the Horizontal Plane, you ſhall have 
all che hour Points required. 

Or you may find the Point D, in the hour of 6, wichout knowledge 
either of Hor C. For having prichꝭ don A V in the Meridian Line, 
and A E inthe Horizontal Line, and drawn Parallels to the Meridian 
through the Points at E, you may take the Tangent of the Latitude out 
of the Sector, and fit it over in the Sinesof 90 and go: ſo the Parallel 
Sine of the Declination meaſured inthe fame Tangent Line, ſhall there 
ſhewthe Complement of the Angle D V A, which the hour Line of 6 


maketh with the Meridian; then having the Point D, takeout the Se 
| X 2 midiameter» 
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midiameter V A, and prick ic down in thoſe Parallels from D unto C: 
fo ſhall yon have the Lines DCand A C to be divided as before. 

The like might be uſed for the hour Lines upon all other Planes. But 
I muſt not write all that may be done by the Sector. Ir may ſuffice that 
I have wrote ſomething of the Uſe of each Line, and thereby given the 
ingenuous Reader occaſion to think of more. 


The Cencluſion to the Reader. 


Tis vel known to many of you, that this Setter was thus contrived, the 
1 part of thu Book written in Katine, many Copies tranſcribed and 
1 4771 ed more than ſixteen years fince. I am at the laſt contented to give w 

that it cone forth in Engliſh. Not that I think it worthy either of my labour, 
or the publick view, but partly to ſatufic their importunity, who nat under- 
Banding the Latine, yet were at the charge to buy the Inſtrument, and partly 
for my omn eaſe. For as it is painful for ethers to tranſcribe ney Copy, ſalt is 
troubleſome for me to give (atiefallion herein to all that deſire it. If 1 find 
51 to give you content, it ſhall incourage me to do the like for my Croſs- 
ſtaff, and ſome other Þyſtruments. In the mean time bear with the Printers 
fanlts, and ſo Trefh, | 


Greſham Coll. 1 Maij. 1623. E. g. 


FINIS. 


